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BULLETIN  NO.  41.    ANALYSES   OF  COMMERCIAL 
FERTILIZERS. 


By  tf.  L.  Hills  and  B.  O.  White. 


1.  Tlw  trade  tbIiim  of  ftrtiliziiig  mgredianti  in  mizfld  goods  this 
year  are  18i  centi  per  pound  for  nitrogen;  6, 61  and  2  cent*  per  pound 
lor  Bolnble.  rererted.  and  iniolnble  phosphoric  adds;  5i  and  H  cents 
per  pound  for  BOlphate  and  muriate  of  potash.    (Page  4} 

»■  These  trade  vnlitea  do  not  represent  the  proper  sell- 
ing jpricea  of  Tn-ixed  goods  at  the  point  of  consumption,  bat 
are  uie  retail  cash  pricai,  of  the  Tariona  tartilixinB  innodlenta  in  the 
la»e  marketi.  uunlxed  taut  ready  fbr  nsa.  Aer  ao  not  include 
freight,  coet  of  mannfiictnre.  storage,  commiaaiona,  etc-  They  stand 
in  no  neoesaarr  relation  to  the  profits  derived  ft«m  the  nse  of  the  gooda, 
but  have  an  almost  purely  commercial  significance     (P^K*  S.) 

3.  The  Station  has  analysed  samples  of  fifty-three  dutinot  brands 
of  fbrtiliaera,  all  taton  this  spring  ftom  dealers' stocks  and  all  this  year's 
goods.  This  i>  serenteeii  more  than  have  been  anaJyaed  in  any  pre- 
▼ionsyear.  Host  of  these  seventeen  are  believed  to  be  new  in  the  State 
this  year.  So  far  as  is  knoim  by  the  Station  all  bnt  three  brands  sold 
in  the  State  have  been  lampled  and  analysed.     (Pages  8-11.) 

4.  Of  the  53  brands  anaifyaed.  18,  or  one-third,  are  above  gnarantee 
in  nitrvgen,  available  phoaphoric  add  and  potash;  28,  or  one-half,  are 
deficient  in  a  single  ingredient ;  6,  or  one-ninth,  are  deficient  in 
tiro  incpredients;  I  is  Delow  gnarantee  threnghont.  Of  the  35 
branda  fbnnd  defldent.  27  shoir  by  their  analyses  Imperfect  mix 
Incatthe  fluitory-  They  contain  a  snffldant  excess  of  other  ingredi- 
^ii  to  affbrd  an  eonivalant  monw  valna-  It  ia  aa&  to  aay  that  flve- 
sixtbs  of  the  brands  sold  in  the  State  this  year  contain  theeommerdal 
eqnivaUnt  ofthair  gnaranteea.  The  percentafa  offUlare  to  meet 
gnarantee  is  greater  ULan  has  hitherto  been  fonna  in  this  State.  (Pages 
6-11.) 

6.  The  comparison  of  the  average  composition  of  the  ftatiliaers 
sold  in  the  State  this  year,  vith  those  of  the  past  ten  years  shows  that 
the  1894  goods  are  of  poorer  qnality  than  any  aold  dnring  thia  time- 
The  average  selling  pnce  is  lower  than  ever  before,  being  85  cents  less 
than  last  year,  bn  the  average  valuation  is  |1.62  less  than  in  1893, 
based  on  the  same  a8H}  trade  values.    (Pages  12-19  ) 

8.  Since  1885  over  ninety  dilbrent  brands  of  fertiliaara  have  been 
sold  in  Vermont.  Selling  prices  have  dropped  17  per  cent,  and  valnatlona 
20  per  cent.  The  per  cent  of  cost  over  vafnationwai  least  in  1889,  and  Is 
moat  now.  Owing  to  the  lower  prices  of  nitrogen  and  phosphoric  add 
this  buyer  does  not  pay  aa  much  now  for  plant  food  as  ten  yeara  ago, 
t  he  pays  mora  taan  at  any  time  during  the  past  six  yeara.     (Pages 

7.  Nineteen  samples  of  ashes  varied  from  0.43  to  7.68,  percent 
soluble  potash. from  1.02  to  2.19 percent  phosphoric  add  and  &om2  25  to 
87.40  percent  insoluble  matter  and  sand.  The  prices  for  these  goods 
were  not  in  accordance  with  their  composition.  It  is  always  best  to 
buy  ashes  tm  the  analysis  of  the  Experiment  Station.    (Page  16.) 
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II.     SCHEDULE  OP  TRADE  VALUES. 

The  foUowing  schedule  of  trade  valuee  to  be  used  Id  this  State,  in  1804, 
is  the  one  agreed  apon  by  the  esperiment  BtatktfiB  of  UassacfauBetta,  Ehode 
Island,  Connecticut  and  New  Jeraey,  after  a  careful  study  of  t^oee  ruling 
in  the  large  markets  of  Mew  Engluid  and  the  Uiddle  States  : 

TRADE  VALUES  Of  FERTILIZIHQ  IHOREDIENTS  IK  RAW    UATKRIAU    AND 
CHEHICALa  FOR  1898  and  18M. 

ISSS.  1894. 
eta.  per  lb.     ots.  pea:  lb. 

Nitrogen  in  ammonia  ealts- 17  19 

innitrates IttJ  Iti 

Oi^^ic  nitn^n  in  dried  and  fine  ground  fish, 

"  "       lalood  and  meat  and  in  high  grade 

mixed  fertilizers I7i  18i 

"  "        in  cotton  seed  meal,  Unaeed  meal 

and  castor  pomace.- 18i  15 

"           "       in  fine  ground  bone  and  tankage..        10  161 

"            "        in  fine  medium  "                  "                    12  15 

"           '•       in  medium         "                "                   9  12 

"           "       in  coarse            ...17  7 
"           "       in  bom  shavings,    hair  and  fish 

Fhosphorio  acid  soluble  in  water ii  $ 

"             "         ■'      in  ammonium  citrate*..  ..6  bi 
"              "          "      in  fine  ground  fiah,  cotton 
seed  mijal,  linseed  meal,  cas- 
tor pomace  and  wood  asbee  C  5 
"             "       in  dry  fiuegroundSsb  andin  fine 

bone  and  tankage... 6  6i 

"             "       in  fine  medium  Done  and  tuikage  5  4| 

"             "       in  medium           i.                  ..  4  3 

"              "        in  coarse                "                    "  3  3 
"             "       insoluble  (in  ammonium  citrate) 

in  mixed  fertUizers 3  2 

Potash  as  high  grade  sulphate  and  in  mixturee  free 

frommuriate 5i  6^ 

Potash  as  muriate 4*  U 

The  above  trade  values  are  the  average  figures  at  which  in  the  six 
months  preceding  March  1st,  the  respective  ingredients  could  be  bought  at 
retail  for  cash  in  the  larger  markets,  in  the  raw  materials,  unmixed.  They 
also  correspond  to  the  average  wholeeale  prices  for  six  months  ending  March 
1st,  plus  about  20  per  cent,  in  the  case  of  goods  for  which  we  have  whole- 
sale quotations.  The  valuations  obtained  by  the  use  of  the  above  figures 
wiU  be  found  to  agree  fairly  with  the  reasonable  retail  price  at  the  large 
markets  of  standard  raw  materials  such  as.  Sulphate  of  Ammonia,  Nitrate 
of  Soda,  Muriate  of  Potash,  Sulphate  of  Potash,  Dried  Blood,  Plain  Super- 
phoephat«,  Azotin,  Dry  Qround  Fish,  Ammonite,  Castor  Pomace,  Bone  and 
Tankage,  Oround  South  Carolina  or  Florida  Rock. 

■  Wssolved  from  igrameof  the  ungrbund  phosphate  previously  extracted  with  puie 
wslerby  loc  c,  c.  neutral  KilaClOD  of  Ammoniuin  Cilnte  sp.  gr.  1.09  in  30  minutes  at  6s 
degrees  C.  with  agitation  once  in  five  minutes,  CommonJj  ealled  "revCTted,"  or  -back- 
gone"  Phosphoric  Acid. 
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ANALYSES   OF   OOMHEROIAl.   FERTILIZEBB.  5 

APPLICATION  OF  TBADE    TALUBB  TO    SUPEKPHOSPHATES  AND  HIZED  GOODS. 

The  trade  viduee  are  af^ed  to  the  valuation  of  superphoaphatee  and 
all  mixed  j;oods  ae  follows : 

Theutrogen  is  valued  at  18}  cents  per  pound,  it  being  aaBumed  that  it  is 
bom  such  mat«rials  as  ammonia  salts,  nitrates,  dried  blood,  ground  fleh  or 
nitrc«[enoUB  subetancee  of  equally  good  qualitj. 

Tlie  insoluble  phoephoric  acid  of  mixed  fertilizers  is  reckoned  at  3  cents 
per  pound. 

The  potash  is  valued  at  4^  cents  per  pound,  the  price  of  that  inKrediant 
in  kainite  and  muriate  if  there  is  sumcient  chlorin  in  the  fertilizer  to 
unite  with  all  the  potash  ;  if  not  such  as  is  not  thus  united  is  valued  at  5^ 
cents  per  pound,  the  price  of  that  ingredient  in  high  grade  sulphate. 

The  valuation  of  a  fertilizer  is  obtained  bj  multiplving  the  percentage 
of  the  several  ingredients  bj  20  (which  givee  the  pounds  per  .ton),  and  these 
products  by  the  prices  per  pound. 

As  these  eetimated  values  are  not  intended  t«  represent  the  proper  sell- 
ing price  of  mixed  ^oodsat  the  point  of  consumption,  and  in  oraer  to  pre- 
vent anj  possible  misapprehension  as  to  their  real  meaning,  the  following 
explanataons  are  offered  : 

1.  Theee  trade  values  represent  very  closely  the  prices  at  which  a 
pound  (rf  nitrog^i,  phosphoric  acid  and  potash,  in  their  various  forms,  can 
now  be  purchased,  for  cash  at  retail  in  our  large  markets.  The  are  based 
nioetlv  upon  the  ton  prices  at  which  certain  classes  of  goods  are  offered  to 
actual  coneumeiB. 

2.  These  trade  values  d«  not  include  the  char^  for  transpOTtation 
from  the  market  to  the  consumer,  for  storage,  mixing,  oommissionB  to 
agents  and  dealers,  selling  on  long  credit,  bad  debts,  etc,  etc. 

8.  They  are  the  pries'"  of  nitrogen,  phosphoric  acid  and  potash,  ready 
for  ute  by  the  farmer,  when  theee  Ingrements  are  purchased  under  the  above 
named  conditions,  singly  and  not  mixed.  In  orainary  superpho^hatee  we 
find  theee  three  ingreaiente  mixed,  but  this  is  not  a  necessary  condition  of 

Ad  illustiation  mav  serve  to  make  clear  the  above  statements :  A 
farmer  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands  sold  in 
tids  State.  If  he  purchases  for  cash  in  New  York  or  Boston,  one  hondred 
OW)  pounds  of  muriate  of  potash,  fifty  |50)  pounds  of  sulphate  of  ammonia, 
fifty  (50)  pounds  of  nitrate  of  soda  and  fifteen  hundred  and  fifty  (ISOO) 
pounds  of  dissolved  South  Carolina  rock,  known  in  the  trade  tte  "acid  phos- 
phate," and  mixes  these  ingredients  together,  he  will  have  a  complete  fertU- 
izer,  not  essentially  difCerent  from  many  standard  brands  of  anuooniated 
superphosphates.  The  cost  of  the  ton  after  mixing  (if  the  fanner  prefers 
to  mix  the  ingredients)  will  be  made  up  as  follows : 

(a)  Cost  of  the  materials  in  the  markets. 

(b)  Cost  of  transportation. 
W    Cost  of  mixing. 

The  first  element  entering  into  the  total  cost,  is  the  only  one  included 
in  the  "valuation."  If  there  is  added  to  this  one  element,  not  only  the 
charges  for  nansportation  and  mixing,  but  also  the  exi)eii8es  of  eelling 
through  agents  and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  fac- 
tors involved  in  the  cost  of  our  ordinary  saperj^osphatss,  when  delivered 
at  or  near  the  place  of  consumption. 

4.  The  station  valuations  stand  in  no  direct  or  necessary  relation  to  the 
comparative  profits  which  may  be  derived  from  the  use  of  various  fertil- 
izers by  individual  fanners.  These  values  have  an  almost  purely  commer- 
cial significance,  and  are  not  designed  to  point  out  to  a  farmer  whether  he 
shall  use  potash,  which  is  comparatively  a  cheap  ii^n^edient,  or  nitrogen, 
which  is  comparatively  costly. 

For  further  information  concerning  feitttizer  analyses  and  for  an  ex- 
planation of  the  meaning  of  the  terms  employed,  the  reader  is  referred  to 
the  previous  reports  and  DuUetiqs  of  the  Station. 
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COMPARATIVE  VALUES  OF  FEBTILIZEES  UCENSED  IN  1898  AND 
IN  1894. 

Of  the  Gfty-^ighC-  brands  of  commercial  fertilizers  sold  in  the  State 
during  1893  and  1894,  thirty-one  atandard  brands  have  been  selected  for  a 
comparison  of  the  characteTs  of  the .  goods  sold  under  theee  brands  in 
each  of  the  two  years.  Only  those  brands  were  selected  which  have  been 
sold  in  the  State  during  both  of  the  years. 


AVBiuoiE  cOMPoemON  of  fertilizebs  i 


3  AND  1894. 


1898. 

1894. 

Name  of  I»gbbdients. 

in  a 
Hundred. 

V^uation 
at  1894 
Prices. 

Pounds 

hi  a 

Hundred, 

Valuation 
at  1894 
Prices. 

3.43 
6.43 

3,84 
3.39 
9.37 
11.S6 

2.72 

$S.d5 
7.72 
8.13 
0.93 

S.45 

2.18 
1      5.69 
1      3,94 
1       3.01 
1      8.63 
10.64 

2.90 

Soluble  Phosphoric  Acid  . . 
Eeverted  Phosphoric  Acid 
Insoluble  Phosphoric  Arid 
Available  Phosphoric  Acid 
Total  Phosphonc  Acid.... 
Potash _.__ 

8.88 
8.38 

O.BO 

2.61 

Total  valuation  ppr  ton  . . . 

J23.ie 

i 

$31.54 

A  comparison  of  the  average  compositions  for  the  two  years  shows  a 
very  decided  decrease  in  the  quality  of  the  goods  sold  this  spring.  The  nitro- 
gen has  been  lessened  one-tenth,  and  the  phoephoric  acid  one-twelfth.  The 
potash  has  been  increased  one-fifteenth,  but  it  should  be  remembered  that 
it  is  commercially  the  least  valuable  of  the  fertilising  ingredients.  The 
decrease  in  valuation  is  $1.63  while  the  average  seUing  price  has  fallen 
less  than  a  dollar.  Organic  nitrogen  has  increased  in  price,  which  in  a  meas- 
ure exF^ains  the  drop  in  nitrogen.  Phoephoric  acid  however  has  become 
cheaper,  yet  less  is  placed  in  the  average  goods.  The  average  composition 
is  much  lower  than  that  of  any  previous  year  since  the  Station  began 
sampling  and  analyzing  licensed  fertilizers  under  the  State  law. 

The  same  decrease  in  quality  this  year  will  be  found  on  reference  to  the 
tables  on  page  14,  showing  average  analyses  of  wliat  might  be  called  the 
standard  brands  of  the  State  and  of  all  brands  analyzed.  The  manufac- 
turers as  a  whole  are  crowding  closer  to  their  lower  guarantees  than  hither- 
to, and  competition  has  affected  quaUty  more  than  price. 


.vGooglf 


ANALYSES   OP  COUUEKCIAl.    FERTIUZERB.  13 

IV,    TEN  YEARS  OF  FERTILIZER  INSPECTION  IN  VERMONT.^ 

The  State  Legislature  of  1SB3  paaeed  an  act  commonly  known  en  the 
"Vermont  Fertilizer  fjaw,"  which  waa  replaced  during  the  eeesion  of  1888 
by  a  law  similar  in  substance,  but  differing  in  detail.  This  law  is  now 
essendall;  the  same  as  is  found  upon  the  statute  books  of  meet  of  the  States. 

For  the  past  ten  jeors  the  analyses  of  commercial  fertilizers  in  accord- 
ance with  the  provisions  of  this  law  have  been.madeat  thisBtfttion,  and  the 
data  is  at  hand  for  a  comparison  of  results  of  inspection  and  a  review  of  the 
trade  in  the  Stale. 

During  these  ten  years,  twenty-two  flrms  have  offered  the  Vermont 
farmer  over  ninety  brands  of  fertilizers,  and  there  have  been  three-hundred 
and  forty  samples  analyzed  in  the  course  of  the  regular  inspection  work, 
calling  for  nearly  five  thoneand  separ  ite  laboratory  deterininationa. 

During  this  time  the  average  selling  pricee  have  fallen  from  $87.90  to 
(81.47  per  ton,  there  being  some  decrease  each  year.  This  has  been  due 
mainly  to  competitiou  and  to  the  fall  in  the  market  prices  of  materials  con- 
taining nitrogen  and  phoepbcMic  acid.  Nitrogen,  in  the  better  kinds  of 
crude  stock,  coet  IB  cents  per  pound  in  186S,  but  may  be  boughtnow  as  nitrate 
for  m  cents  per  pound.  Soluble  phoephoric  acid  has  fallen  in  price  in  thesame 
time  from  9  cents  to  6  cents,  and  reverted  from  B  cents  to  Si  cents  per  pound, 
while  ixisoluble  phosphoric  acid  has  remained  uqchanged.  Potash  haa 
advanced  from  4i  to  4^  cents  per  pound. 

Two  means  may  be  used  in  calculating  the  average  composition  of  the 
goods  sold  in  the  State.  The  analyses  of  those  brands  sold  each  and  every 
year  maybe  used,  excluding  others,  or  the  analyses  of  all  brands  may  be 
averaged.  Neither  will  give  the  absolute  average,  for  they  give  the  same 
power  in  the  result  to  a  brand  that  is  sold  in  small  quantities  as  t«  one  sold 
in  large  quantities.  It  is  impossible  to  state  the  absolute  average  in  the 
absence  of  data,  showing  the  consumption  of  each  brand. 

There  are  usually  from  forty  to  sixty  brands  of  goods  sold  each  year  in 
the  State.  They  change  from  year  to  year,  old  brands  dropping  out  and 
new  ones  appearing,  the  change  being  sometimes  one  of  name  only.  Of  t)ie 
ninety  brands  analyzed  since  1865,  but  seven  have  been  found  every  year. 
They  may  be  considered  the  standard  brands  of  the  State,  and  it  is  probably 
safe  to  say  that  more  than  half  the  gross  amount  of  sales  in  the  State  have 
been  from  these  goods.  They  are  (stated  in  alphabetical  order)  Bowker's 
Hill  and  Drill  Phosphate,  Bowker's  Stockbridge  Potato  Manure,  Bradley's 
XL  Superphosphate  of  Lime,  Crocker's  Buffalo  Potato.  Hop  and  Tobacco 
Phosphate,  Cumberland  Superphosphate,  Qunnipiac  Phosphate,  and  Quin- 
nipiac  Potato  Manure. 

The  averages  of  analyses,  selling  pricee,  valuations,  percentages  of  in- 
crease of  coet  over  valuationf,  and  valuations  of  all  at  1866  and  at  1894 
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trade  values  of  these  seven  brands  are  shawn  in  tlie  following  table.  Simi- 
lar data  averaging  all  brands  analyEed  eanh  year,  whether  a  standard  brand 
e  shown  in  the  table  Bucceeding. 

AVBRAOK  AN1XYBB8  OF  STAlIDABll  BRANDS. 


1B8S.  1888.  1887.'ie88.ll88Bjl890.  1891.lie92.ll8M. 

1.     J.  1.  L      ;   1 

1894. 

Nitroeen 

8,82 

1     1     1     i     ,     i 

2.86   8.37   8.1B   3.97'  2.78]  2.78    3.79   2.8B 

3.47 

flW 

6.83  6.86  6.86  6.5l[  6.35'  8.03  5.79  6.8E 

Reverted   •'        '•   .. 

1.95 

2.13   3.46   8.S6   3.63    8.98'  8.57|  3.85   2.91 

2.77 

Insoluble    "       "    .. 

I.W 

1.89   8.02,  8.05!  1.92|  2.54)  1,96'  2.25   3.1( 

1.92 

Available  "        "    .. 

H.M 

8.75  8.83  9.91 

10.14   9.38   9.60   8.64   9.2A 

852 

10.0( 

10.44  10.84  ll.»^ 

12.06  I1.87'11.56;I0.89U.4J 

Potash 

HM 

8.81 

8.34  S.48 

1 

8.87'  8.88  8.67!  8.20  8.14 

8.38 

t 

> 

1 
»    1    1 

»    It 

<  i  $  |« 

» 

Average  selling  price 

(9.4C 

1H.6'; 

88.2888,6036.14  85.41 

S4.00  34.29  84.0( 

Average  valuation  by  1 
eaotf year's  prioe.-'a8.9T 

27,91 

39.68  39.8931.88  26.54 

27.62:2S.8B!a5.37 

80      33       16       31 

23       85       84 

4« 

Valuafnby'85pricoB'38.97 

JitM 

SI.48  83.80  89.38  80.8e 

30.77  29.10  80.« 

37.19 

Vaiuat'nby'M  pricea'M.aS 

UM 

26.64  87.80'a«.8»l26.08 

2S.44l24.1935.05 

22.76 

AVIRAOB  AMAI-TB 

B  OF  ALL  BRAMDB. 

1885 

1886.1887. 

1888. 

1889 

1890.' 1891. 

1 

1892. 1898. '1894. 

Nitrogen.., 

SoluMePhoe.  Acid.. 

288 

3.58'  3.76 

3.80  3.66 

3.41    3.63 

1 
2.42   3.4i;  3.21 

6  3! 

6.18  5.4( 

6.74   6.6e 

5.99;  8.47 

8.47   8.44,  6.42 

Reverted  '■        "     .. 

1.91 

1.93  8.23'  2.80;  3.91 

3.97[  3.86,'  a.80'  3.84i  3.9T 

3.1J 

2.59   3.62:  366;  2.9f 

3.711  3.00,  2.ie;  2.84'  2.16 

SW 

8.07;  8.71 

9.54,  0.6: 

8.96:  9.88  9,07!  9.28'  8.39 

Totid         "        •'    -. 

10  41 

10.86  11.2f 

12.10;i2.6f 

I1.67!ll.83  11.25  11,«2I0.55 

Potash 

2.77 

8.69|  3.84 

8.12 

a.69 

8.16,  8.18  2.82 

2.ft4.  3.95 

i    1 

,\, 

1 

1 

1          1 
«        $        $ 

.1. 

Average  selling  prira  87.90 

37.02  86.75 

85.1385.11 

34.89  83.14  33.47  33.33  31.47 

e^^ear-s  price.T;36.73 

25.76  37.15 

28.96  29.05 

26.70  26.07  24.48'23.53i31.47 

cost  over  valuation    42 

31  1  81 

20       37   1   88       87       47 

Valuat'nby'86priceB;36.72|27.21i3e.8fl 

30.e8|30.08  28.5229.16  3e.32!28.4a;26.84 

Valuat'n  by '94  prices 

.Jl.89 

28.19:28.85 

22.99 

23.0921.47 

4>[anda  are  always  higher  than  those  of  all  the  brands,  and  the  percentage 
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of  increase  of  coat  over  valuation  lees  in  all  but  two  years.  This  ia  caused 
bj  the  presence  of  three  potato  fertilizers  in  the  group  of  aevenbrftnds,  they 
being  richer  in  nitrosen  and  potash  than  niD9t  branda  ;    and.  also,  by  the 

eeseace  of  low-graoe  goods  in  the  other  table.  The  smaller  percenti^  of 
crease  of  cost  orervaluation  in  the  case  of  the  standard  orands,  is  an 
argument  in  favor  of  the  wisdom  of  buying  goods  of  an  eetablished  reputa- 
tion, and  tends  to  show  that  in  the  fertilizer  trade,  aa  in  others,  the  best  is 
UBuaUy  the  cheapest. 

The  percentage  of  increase  of  cost  over  valuation  shows  a  marked  de- 
crease from  1886  to  1B69,  since  which  time  it  has  increased  again.  During 
the  last  tJiree  years  this  increase  has  been  rapid  and  it  has  now  arrived  at 
the  wide  margin  of  the  early  eighties.  This  decrease  and  increase 
is  also  true  of  the  other  New  England  States.    It  may  be  explained  in 

girt  by  the  effect  upon  the  manufacturers  of  the  establishment  of 
xperiment  Stations  all  over  the  United  States  in  1888,  and  the  con- 
solidation of  firms  and  limiting  of  competition  in  1892.  It  is  probable, 
too,  that  about  20  per  cent  is  the  loweet  margin  possible  to  a  sol- 
vent frntilizer  trade,  since  the  low  margins  of  '88  and  '89  were  followed 
by  the  failure  of  several  of  the  fertilizer  flrme  nelling  in  this  State  Manu- 
facturers, moreover,  are  clinging  closer  to  their  lower  guarantees  than  for- 

COBT  OF  PLANT  FOOD,  1886  tO  ISM. 


the  trade  values  of  fertilizing  ingredients  the  buyer  of  to-day  gets  less 

?lant  food  for  the  dollar  invested  than  he  did  six  years  ago.  The  buyer  in 
BM  may  purchase  at  the  point  of  consumption  for  a  doUar.  fertilizmg  in- 
gredients worth  68.2  cents  at  the  seaboard,  while  in  1888  he  bought 
79.3  cents  worth,  and,  in  1886,  but  07.8  cents  worth,  baaed  on  the 
praent  {189t\  trade  valueg.  The  plant  food  which  costs  a  doVLar  in  1894, 
cost  ninety-four  canis  in  1888,  and  one  dollar  and  eight«en  cents  in  .1885. 
The  Vermont   consumer  never  paid  lees  for  hisplant  food  than  last  year 

(1898).  This  year  (1894)  owing  to  the  poorer  quality  of  the  fertilizers  he  is 
pa^Qg  higher  prices  for  the  same  pltuitfood.  But  if  former  prices  were 
fair  he  ^ould  now  pav  lets  now  than  ever  before,  because  of  the  sharp 
fall  in  the  prices  of  crude  phosphate  stock  since  IB9I.  From  1869  to  1894 
the  average  selling  price  has  fallen  98. 64,  or  10  per  cent,  the  average  valu- 
ation, (T.M,  at  26  per  cent.  In  other  words,  the  decrease  in  selling  price  has 

not  been  fmrnortionate  to  the  decrease  in  the  actual  cost  of  crude  stock. 
This  situation  baa  its  most  hopeful  remedy  in  intelligent  buying.  The 
brands  sold  in  the  State  are  almost  always  equal  or  nearly  equal  to  their 
minimum  guarantees.  It  is  no  fraud  in  the  eye  of  the  law  to  charge  a  high 
4)rice,  so  long  as  the  guarantee  is  fulfilled.  Other  things  being  equal,  ue 
brand  which  gives  the  most  available  plant  food  for  the  dollar  expended  is 
the  best.  That  there  is  a  choice,  is  evident  from  the  results  of  inspection 
work  in  this  State,  and  an  intelligent  study  of  market  conditions,  guaran- 
tees, selling  prices  and  analyses,  will  go  far  towards  aiding  the  consumer  in 
his  purchases. 

It  has  been  stated  already  that  a  dollar  in  1894  bought  as  much  plant 
food  as  91.18  in  188S.  On  the  aggregate  fertilizer  business  of  the  ^te, 
this  amounts  to  a  large  sum.  It  means  that  the  farmers  of  this  State  are 
saving  $4(^000.00  yearly  over  what  the  same  fertihzers  would  have  cost  in 
1885.  Many  influences  have  combined  to  produce  this  result,  and  there  is 
no  doubt  but  that  the  work  of  the  Station  in  samphng.  analyzing  4nd  pub- 
lishing the  results  broadcast  over  the  State  has  b^n  one  of  these  influences, 
and  bj  no  means  the  least. 
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V.    ANALYSES  OF  WOOD  ASHES,  ETC. 
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but  to  the  Agricultural  Experiment  Station,  Burlington,  Vt. 
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BULLETIN  NO.  42.-BOV1NE  TUBERCULOSIS, 


Br  J.  L.  Hills  and   F.  A.  Rich,  V.  S.,  M.  D. 

I.    SUMMARY. 


tlon,  jet  twentT-fonr  Animals  reacted  at  thin  and  sibseqaent  testa.  The 
iBfecled  animals  were  kUled,  and  the  poat-morlAinB  eenflrmed  the  test 
throDKhonL  while  two  animals  wlilch  did  net  reaet  ahowod  no  disease 
npon  ■laughter.  The  distribution  of  the  disease  wast  Lnngs.  90  per 
eent.  ndder  and  Its  glands,  !  8  percent.  Intestines  and  mesenterlo  glands, 
60  per  cent.  Fh  jslwl  examination  alone  did  not  detect  disease  in  seTeral 
cases.  Six  of  the  ctttle  were  bourht  from  herds  whlcb  we  now  bellere 
were  affected  with  tuberculosis.  The  disease  was  locnted  at  each  end  of 
the  ham.  The  bam  was  disinfected  br  burning  snlphnr  and  b^  spra;lng 
a  diluted  solution  of  eorrosiresubllnute  over  the  wood  work,  ill  the 
wood  about  the  mangers  was  replaced.  Eighteen  grade  Jerse  js  were 
bonght  In  April  from  seren  different  herds,  subject  te  the  tuberculin  teat. 
All  were  found  free  from  disease.  It  Islntendedbereanerteperlodieallr 
test  the  Station  herd  with  tuberenUn.    (Pages  21-80.) 

III.  The  Station  Tetorlnarian  has  this  jcar  made  orer  a  thonsand 
Injections  of  tuberculin,  mostly  In  this  8tat«.  SiS2  antanalB  were  fmiDd 
diseased,  220  were  slaughtered  and  found  tnbercnlons.  Omitting  two 
hftdlr  infected  Vermont  herds  but  89  animals  were  tuberculous  out  of 
flSStcsted,  In  61  different  herds.  These  figures  should  not  be  taiien  as  In- 
dicating the  prcT&lence  of  the  disease  in  this  Stale  for  Injections  were 
made  malnlr  In  suspected  iierds..  The  distribution  of  the  Asease  in  189 
poat-mortems  showed  H8  per  cent  In  the  luiig^  22  per  cent.  In  the  mes- 
enteric glands  and  34  per  cent.  In  the  ndder,    (Pages  80.81,) 

If.  1.  PREVALENCE  AND  HISTOBT.— Tuberculosis  Is  the  gen- 
eral same  for  a  class  of  diseases  which  attack  Tarlons  orntns  and  which 
both  man  and  animal  readllf  contract.  The  human  death  rate  flrom  all 
forms  of  the  disease  Is  about  one  In  four.  Cattle  are  affCeted  in  Tarlons 
proportions  in  different  parts  of  the  woild.  The  extent  of  boTlne  tuber- 
OoIosIb  in  tbls  countrr  cannot  be  accnratelT  stated  owing  to  the  lack  of 


Thu  inauuHcript  of  this  BuHdCin  was  read  by  tlie  Director  of  the  Station 
iit  a  joiut  meeting  of  tlie  State  Boai-d  of  Agriculture  (actmg  as  Cattle  Com- 
missioners) auii  tlie  Board  ot  Control  <•(  the  Station,  andits  subject  matter 
ivau  freely  ilisciiaHed,  The  j)roofnheets  were  submitted  to  theGovernor  and 
to  the  iniiiviJualmembei-suf  i-ach  Board  for  their  comnienta  and  criticisms. 

We  are  pleased  to  ondiiriie  the  Bulletin  as  being,  in  our  opinion,  a  con- 
servative HtHteiiient  of  the  present  knoivledge  of  the  causes,  prevalence 
and  tiieiiii-  of  detection  and  pn^vention  of  tuberculosis. 

At  ATE  Board  of  Aobicultuse, 

by  C,  M.  WiNSLOW,  Secretary. 
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ORGANIZATION. 


BOARD  OF  CONTROL, 

Pres.  M.  H.  BUCKHAM,  ex-officio,  Burlington. 
Hon.  E.  J.  ORMSBEE.  Brandon. 
Hon.  CROSBY  MILLER,  Pomfret. 
Hon.  CASSIUS  PECK,  Brookfield. 
Hon.  G.  S.  FASSETT,  Enosburgh. 


OFFICERS  OF  THE  STATION, 

J.  L.  HILLS,  Director  and  Chemist. 
G.  H.  PERKINS,  Entomologist. 
L.  R.  JONES,  Botanist. 

A.  G.  GULLEY,  Horticulturist. 
F.  A.  RICH,  Veterinarian. 

B.  O.  WHITE,  Assistant  Chemist. 
D.  D.  HOWE,  Farm  Superintendent. 
DUNCAN  STUART,  Dairyman. 

MARV  A.  BENSON.  StenoeraDher-  -^ 
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BULLETIN  NO.  42.— BOVINE  TUBERCULOSIS. 


By  J.  L.  H1LL8  AND   F.  A.  Rich,  V.  S.,  M.  D. 

I.    SUMMARY. 

VU  Tnberenlosia  was  dIscoTered  In  the  Statioii  herd  in  JunM-f 
lut  bf  means  of  the  taberenlln  test.  But  two  cows  were  ont  of  condi- 
tion, fettweatT-foor  animals  reacted  at  this  and  sub seqnent  tests.  The 
Infected  aalnuia  were  hUled,  and  the  post-mortems  conflrmed  the  test 
throngrhoot,  while  two  animals  whieh  did  net  react  showed  no  disease 
upon  stanKnter.  The  distribution  ef  the  disease  wast  Langs.  90  per 
cent,  odder  and  Its  glands,  7S  pereent.  intestines  and  aiesenteiie  glandS) 
60  per  eent.    FhysieiU  examination  alone  did  ntA  detect  disease  In  seTeru 


weed  aboat  the  mangers  was  replaced.  Eighteen  grade  Jersejs  were 
boaght  in  April  from  seTen  dlffiBrent  herds,  subject  to  the  tnberenlln  lest. 
AH  were  fonnd  free  from  disease.  It  tslntendedhereanertoperiodleaUr 
test  the  Station  herd  with  Inberenlin.    (Pages  21-80.) 

ill.  The  Station  Telerlnarlan  has  this  jear  made  orer  a  thousand 
Injediens  of  tuberenlln,  bobU;  in  this  SUtate.  828  animals  were  found 
diseased,  SSO  were  slanghtered  and  found  tnberculong.  Omlttlnf  two 
badiT  infeeled  Vermont  herds  but  S8  animals  were  taberenlons  out  of 
662  tesled.  In  81  different  herds.  These  figures  shrald  not  be  taken  as  in- 
dieaUng  ue  preialence  of  the  disease  In  this  Stale  for  inlectlons  were 
made  mnlnlf  la  saspected  herds..  The  dlstrlbnlion  of  the  Asease  In  189 
poet-mortems  showed  ^  per  cenL  in  the  InufS,  22  per  cent.  In  the  mes. 
enteric  glands  and  £4  per  cent,  in  the  ndder.    (Fages  80-Sl.) 

IV.  1.  PBETaLENCE  and  UISTOBT.— Tuberculosis  is  the  gen- 
eral name  for  a  class  of  diseases  which  attack  Tarlons  organs  and  which 
both  man  and  animal  readily  contract.  The  human  death  rate  tna  all 
forms  of  the  disease  Is  abont  one  in  four.  Cattle  are  atfeeted  in  various 
proportions  In  dUEarent  parts  of  the  world.  The  extent  of  borlne  tnber- 
oolosisin  this  country  cannot  be  accurately  stated  owing  to  the  lack  ef 
systematic  inspeetlon.  The  disease  has  been  known  b-em  antiquity  both 
in  nun  and  anbiui.    (Pages  g2-SS.) 

2.  CACiiE.— The  sole  and  exciting  canse  of  this  disease  Is  a  germ 
eailedtbe  baclllns  tnbercnlesis.  It  Is  a  pa»BlUe,mlcroscopic  rod-shaped 
plant  which  Utcs  In  the  animal  body,  has  great  fltallty,  resists  heat,  cold, 
moisture,  drought,  decay  and  often  the  process  of  dlgetitloa.  It  Is  killed 
by  boiling,  by  louK  continued  heat  at  from  l&O  ^  1?0«,  as  well  as 
by  sunlight,  air  and  certain  chemicals.    Infection  occurs    (1  j  By  breath- 


ing the  germs;  (2)  By  swallowing  Uie  germs;  (8)  By  ihelr  entrance 
through  a  eat  or  wound.  The  mun  aonrces  of  inrectlon  are:  (1)  The 
dust  of  the  dried  spittle  of  consumptiTcs  or  other  tuberculous  matter, 


either  breathed  or  swaiiowcd:  (2)  Contact  with  tubercnlons  material  «r 
people:  (8)  The  meat  and  milk  of  tubercnlous  animals.  (Faces  88>86.) 

S.  ACCES80BT  CAUSES.— The  bacUius  tuhercnlosls  is  the  sole 
cause  of  the  disease,  butthere  are  conditions  sobTorabie  to  Its  dcTclop* 
ment  tliat  they  are  well  termed  accessary  causes,  olthongh  strictly  weak* 
ing  they  are  not  causal.  Among  tliese  conditions  are:  (1)  llereaitary 
predisposition;  (2)  Unhealthy  enrroundlngs,  poor  Tcntilatlan,  uncleanly, 
dark,  damp,  hot  and  cold  stahUag,  soiling  sJBiem,  lack  of  exercise,  eQ. 
matlc  infinencesi  (8)  Faulty  feeding,  nnder  feeding,  orer  feeding,  feeding 
on  unwholesome  or  indigestable  materials,  orer  prodnetlmi}  (1)  Fanlqr 

,GoogIf 


brMdlnfT)  In  ^nd  inbre^dlnc,  Mrlr,  lite  uid  freqnenl  breeding,  Intensive} 
breeding,  lack  of  eoustltnaoni  (6)  III>heaIUi,  temporarr  predlspoaltion 
(S)  Phriloal  constltDUon.    (Pages  S6-41.) 

i.  HTXPTOMS.— Tke  sjmptoinB  of  boTlne  tabereolosls  are  more  ob> 
teure  tban  those  of  thehnmanduABSe.and  often  baffle  detection.  Any 
attempt  to  describe  tkem  wo^d  probaUj  prore  mlslaadliig  rather  thao 


are  iwBaUj  soft  and  red.  In  chronic  cases  ther  beeome  oImm;,  Umj,  and 
dislate^rate  and  mn  toretker,  forming  yellowiah,  caseous,  pns-contain- 
Ing  masses  of  Tsriens  sfies  ImMded  In  tke  diseased  oi^wts.  The  longs, 
linings  of  the  ohest  and  abdomen,  the  Ifmphatie  glands  and  tke  bowels  are 
most  often  dfSMSed.  Sometimes  tke  tuberdei  are  too  small  for  tke  naked 
eye  to  see.    (Pn«M4«-4M 

e.  THE  TDBEBCTLIll  TEST.— Tnbemilln  Is  made  from  par* 
ealtnres  (rrowth  separate  from  all  other  germs)  of  the  tnberde  baeUlas, 
eoncentrated,  sterilliod  (to  klU  all  germ  llfto)  and  filtered.  It  eontalns 
the  ehemleal  p<rismis  created  by  tke  life  ftanetlons  of  tke  gems.  Althoogh 
a  taUnre  as  a  core  for  taberenlods,  it  kas  been  sneeessfnlly  used  to  detect 
Its  existence  In  cattle.  If  n  sm^  quantity  Is  Iqleeted  Into  a  taberenlons 
animal  It  wUI  prodnee  a  fferer,  bnt,  ff  the  animal  ts  kealtky  and  It  Is  prop- 
erty nsed  there  shonld  be  no  rise  of  temperature.  An  Increase  of  two  de- 
grees above  the  normal  temperatnre  after  InJeetton  Is  ground  for  snspl- 
don.  The  tnberealln  test  Is  not  Infalllbte.  Ustakes  hare  been  made  In 
Its  Bse,  and  It  has  sometimes  failed  In  oarefU  hands.  It  Is,  however, 
much  mere  reliable  than  any  other  known  means  of  diagnosis.  If  prop- 
erly made  and  nsed.  It  cannot  cause  tuberculosis.    (Pages  45'61.) 

7.  INTEB-KGLATIOS.— Both  hnnan  and  bovine  tuberculosis  are 
Infections.  Human  tuberentesls  affects  the  lower  animals,  and  bovine 
tnbercnloste  affects  man.  Tke  latter  has  never  been  directly  proved,  bnt 
many  cases  of  accidental  Infection  hare  demonstrated  Its  possibility.  It 
jus  been  claimed  that  tuberonlods  does  not  exifit  wbere  there  are  no  cat- 
Ue,  and  that  tnberculons  Infection  was  orlcinally  of  bovine  origin.  Ex- 
periments have  shown  that  the  disease  prodnelag  germ  may  be  present  In 
tke  milk  whether  tke  ndder  Is  aSbeted  or  not  IT  milk  Is  steriliied  by  heat, 
or  '^stenrlied,"  ft  may  be  considered  safe  to  use.  It  kas  recently  been 
elaimM  tkaL  beoanse  or  the  aU^ed  presence  of  tnberonlln  In  tuberenlous 
milk,  even  though  sterUUed,  there  Is  danger  to  Its  consumers  of  aggrava. 
tion  of  the  disease  if  alreadyjtresent.  It  Is  not  advisable  to  attempt  to 
cure  bovine  tuberculosis.    (Bues  61.61.) 

8.  FKBTENTION.—B0U1  human  and  bovine  tabereulosls  aro  pre- 
ventable, and  the  means  whiek  may  be  taken  to  prevent  Its  spread  aret 
(1)  Offletailnspectlon  of  cattle,  meat  and  mUk;  (2)  The  destruction  or 
disinfection  oinnman spltUe;  (8)  CBrefuUdisiufbction  of  places  occnpled 
by  tnberculons  men  or  animals.  The  stock  owner,  so  lu  as  possible, 
should  keep  his  cattle  under  healthy  conditions,  shonld  keep  each  animal 
In  its  own  stanchion,  akonld  Isolate  suspected  animnis,  shonld  buy  can- 
tlouBiy,  should  exclude  haman  and  animal  consumptives  from  the  ban, 
should  tost  newly  admitted  animals,  and,  If  he  finds  the  disease,  should 
UU,  bury  or  bum  tke  diseased  animals,  dlslnfbet  the  premises  and  test 


snceessfni  work  In  Ike  snppresrion  of  animal  disease  Is  tkat  done  by  the 
tiovemment,  since  it  Is  accompUshed  In  a  systematle.  Intelligent  and  tkor- 
ongh  manner.  The  New  England,  Middle  and  some  of  the  Western  Stetes 
exercise  a  control  over  animal  diseases  by  means  of  Cattle  Commissions. 
Some  8tete  laws  penult  indemnity,  others  do  not.  Attention  Is  eaUed  to 
tke  statement  and  bond  of  tke  Vermont  Commission  on  pages  66-68  of  this 
bulletin.    (Pages  68-68.) 
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n.    TUBERCULOSIS  IN  THE  EXPERIMENT  STATION  HERD. 

Dairjiiig  has  alwaye  been  ft  prominent  feature  of  the  work  of  this  Sta- 
tion. Beginning  in  June.  1888,  with  six  cows,  the  Station  herd  was  In- 
creased bj  purchase  and  by  breeding  until  at  the  opening  of  the  current 
year  it  cousiated  of  tbirtr-tbree  head,  inolading  three  buUa,  twenty-four 
cowe,  one  yearling  and  five  calves.  There  were  twenty-one  Jerseys  (fiye 
regi8tered),Biz  Ayrshires  (four  registered)  and  six  Holetelne  (five  regis- 
tered) in  the  herd.  The  sixteen  unregistered  Jerseys  were  mostly  high 
grades.  Ten  of  the  cows  were  members  of  the  herd  of  the  summer  of  1891, 
seTen  were  bought  that  fall,  and  seven,  together  with  the  three  bulls, 
were  bought  later. 

The  herd  reoords  for  1888*  and  1898f  were  very  satisfactory.  In  189S 
the  twelve  regular  members  of  the  herd  averaged  8S1  pounds  of  butter  per 
oow,  while  in  1898,  the  fifteen  regular  members  average  94]  pounds  of 
batter  per  cow.  If  the  irregular  members  of  the  herd  are  included 
these  averages  are  reduced  to  834  pounds  for  1892  and  811  pounds  for  1898. 
The  decrease  in  the  production  of  189S  was  partly  due  to  abortion  and 
sterility,  possibly  of  tubercular  origin.  The  herd  was  a  good  working  dairy, 
such  as  is  within  the  means  of  most  dairymen.  It  was  collected  without 
large  outlay,  only  four  of  the  cows  costing  over  one  hundred  dollars.  We 
hoped  to  obtain  good  butter  yields  by  care  and  feed  rather  than  by  buying 
oostly  stock. 

At  New  Tear's  the  entire  herd  seemed  to  be  in  prime  condition,  with  the 
exception  of  the  registered  Jersey  cow  LaViolette  8rd,  62,648  A.  J.  c.  C. 
and  the  registered  Holstein  cow  Mercedes  Jonkje,  18,846  H.  P.  H.  B. 
These  two  cows  began  to  appear  unthrifty  on  coming  in  from  pasture  in 
the  late  fall.  The  Jersey  coughed  somewhat.  The  Station  Veterinarian 
made  a  physical  examinatioD  of  the  two  cows  and  diagnoeed  either  acute 
bronchitis  or  tuberculosis.  A  general  physical  examination  of  the  other 
cattle  indicated  the  presence  of  considerable  lung  disease,  and  it  was  de- 
cided to  use  Koch's  test  (injection  of  Koch's  lymph  or  tuberculin)  upon  the 
entire  herd. 

The  detection  of  taberculosis  in  its  earlier  stages  by  external  signs  is 
usually  impossiUe.  Unless  the  lesions  are  in  the  lungs,  even  advanced 
cases  are  hard  to  detect.  An  animal  in  thiscondition  may  be  sleek,  fatond 
frisky,  may  give  large  amounts  of  apparently  normal  milk,  and  yet  may  be 
infecting  other  stock  as  well  as  those  using  her  milk.  It  is  obviously  desir- 
able to  be  able  to  detect  the  presence  of  this  disease  in  any  stage,  early  or 
late,  wherever  its  location,  without  injury  to  the  healthy  animal.  The 
means  for  such  detection  have  been  fonnd  in  the  fluid  known  an  Koch's 

*  See  aizUi  Aannol  Boport.  page  UOi  alio  Bolletln  Mo.  K;  also  Seveutb  Aduds]  Be- 
port,  DOW  Id  prew. 

t  Bee  BereDtta  AddobI  Report,  dow  in  prasi. 
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Ifinph  or  tuberculin,  a  preparation  first  discovered  In  1889  by  the  famous 
German  scientist,  Dr.  Koch.     He  vainlj  hoped  it  might  prove  a  cure  for 
tuberculosis.    Although  a  failure  as  a  remedy  ,it  is  rapidljr  coming  into  uee 
for  dtagnoBtic  purposes  in  veterinarj  practice. 
The  "teat"  is  made  as  follows: 

(1)  ThenoTinal  temperatuTe  of  the  animal  is  taken. 

(2)  A  small  quaotity  of  dilute  Ijmpb  is  injected  under  the  carefully 
disinfected  skin  near  the  shoulder  blade. 

(8)  The  temperature  of  the  animal  is  taken  at  intervals  of  from  one 
to  three  hours,  beginning  with  the  sixth  hour  from  the  time  of  injection 
and  continuing  until  the  sixteenth  to  twenty-fourth  hour. 

If  an  animal  is  tuberculous,  a  decided  rise  ot  temperature  or  temporary 
fever  is  observed,  usuaUy  in  from  six  to  fourteen  hours.  Although  not 
infallible,  this  test  is  much  the  most  reliable  test  we  now  have.  It  should 
be  ttsed  only  by  »kittful  veterinarians,  since  the  precautions  necessary  are 
not  such  as  the  farmer  is  prepared  to  oftseriw.* 

The  tuberculin  used  in  the  test  at  the  Experiment  Station  was  pro- 
cured from  the  Bureau  of  Animal  Industry  of  the  Department  of  Agricul- 
ture at  Washington.  The  injections  were  made  by  the  Station  Veteri' 
narlan  and  the  temperatures  taken  under  his  direction. 

The  twenty -four  cows  were  injected  December  81,  between  ten  and 
twelve  p.  m.,  the  temperature  of  each  cow  was  taken  at  the  time  of  in- 
jection and  hourly  on  the  day  following  from  8  a..  h.  to  Up.  k.,  andagain 
January  6,  from  8  a.  H.  to  12  p.  x.  The  amount  of  tuberculin  used  per 
animal  were:  Bulls,  3  c.  c;  cows,  3  to  3.5  c.  c;  yearling,  1,6  c.  c;  calves, 
0.76  c.  c. 

The  following  table  shows  in  detail  the  temperature  observations  on 
each  of  the  thirty-three  animals.  The  normal  temperatures  occupy  the 
upper  lines,  and  those  taken  after  injection,  the  lower  line.  The  tempera- 
tures indicating  reaction  are  put  in  black  faced  type.  The  following  cows 
did  not  react:  Bonnie,  Blossom,  Dinah,  Oretchen,  Josie,  Minerva  and  Bena 
Myrtle.  They  were  driven  to  an  uninfected  bam,  Dorothy  and  Lolita 
showed  single  temperatures  above  104°  and  were  isolated  in  the  veterinary 
hospital-  On  March  35th,  eight  of  these  cows  were  again  teeted,  and  one, 
Bonnie,  reacted.  The  second  teat  is  entered  in  the  table  in  each  case  below 
the  first  test.    Bonnie  was  tested  a  third  time,  June  28,  and  again  re- 

As  will  be  seen  on  reference  to  the  table,  the  three  bulls,  sixteen  cowg, 
the  yearling  and  onecalf,  a  totalof  twenty-oneanimals,  being  nearly  three 
quarters  of  the  adult  herd,  reacted  to  tuberculin.  Fifteen  of  these  showed 
physical  signs  of  lung  disease;  two  others  had  bronchitis. 

'For  more  extended  eiplaaatlon  of  the  detection  ol  taberoaloBla  end  the  use  of  tub- 
ercnllD  see  pages  41  to  81. 

tThls  board  Is  alao  the  State  Cattle  CommlMlon. 
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The  Board  of  Control  of  the  Station  were  notified  at  once,  and  all  sales 
of  laTiudairf  products  werestopped.  After  a  thorough  discussion  of  the 
situation,' and  after  consultation  with  Dr.  J.  H.  Hamilton,  President  of 
the  State  Board  of  Health,  the  State  Board  of  Agriculture^,  Hon.  Z.  A. 
Gilbert  of  Maine  and  Hon.  A.  W.  Cheever  of  Massachusetts,  Ez-membeis 
of  the  Cattle  Commissions  of  their  respective  States,  and  Dr.  Frank  H. 
HiUer,  T.  S.,of  Burlington,  the  Board  of  Control  ordered  the  slaughter 
of  three  cows,  Ia  Yiolette  Sd,  Mercedes  Jontje  and  Creamer.  The  two 
former  were  manifestly  out  of  oonditon,  while  Creamer  was  in  as  fine 
fleeh  as  any  cow  in  the  herd. 

The  post-mortems  were  conducted  In  the  presence  of  the  ahove  named 
officials,  and  Dr.  E.  A.  Crandall,  Cit?  Health  Officer,  by  the  Station  Veteri- 
narian, assisted  by  Dra.  F.  H.  and  Q.  A,  Miller,  veterinary  surgeons. 
LaVioletteand  Mercedes  were  plainly  and  badly  tuberculous,  the  evidence 
being  clear  to  the  naked  eye.  Creamer's  udder  contained  miliary  tnber- 
oles,  which  upon  microscopic  examination  showed  the  characteristic  bac- 
teria (baoilluB  tuberculosis).  I^ter  developmente  showed  that  the  lesions 
in  her  case  were  more  obscure  than  those  of  any  other  animal  killed  in  the 

The  rest  of  the  cattle  reacting  to  the  lymph  were  killed,  and  post-mor- 
tems made.  In  every  case  the  prediction  of  the  tuberculin  was  veri&ed. 
Two  calves  (Nob.  2  and  5)  which  did  not  react  were  killed  and  examined 
with  scrupulous  care,  but  no  evidences  of  the  disease  were  found. 

The  lesions  found  in  the  animals  killed  were,  briefly,  as  follows : 

1.  JKB8KY8 — Bull:  Loaia  Lambert* ;  lung  contained  caseous  masses; 
bronchial  and  post-pharyngeal  glands  enlarged,  caseous,  calcareous;  left 
tMticle  calcareous. 

2.  Cows:  Beauty*;  apex  one  lung,  caseous,  calcareous;  bronchial  and 
post-pharyngeal  glands  enlarged,  caseous,  calcareous. 

4.  Bright  Eye»*,  Bronchial  and  post-pharyngeal  glands  greatly  en- 
larged, caseous;  liver  and  capsule  tubercular;  supermam mary  glands 
tubercular. 

6.  Floss*;  lung  contained  caseous  masses  extending  well  into  par- 
enchyma;  bronchial  and  post-pharyngeal  glands  enlarged,  caseous. 

9.  La  Violett^;  lungs  consolidated,  outer  surface  mottled,  section 
showed  pus  cavities,  caseous;  pleura  and  pleural  side  of  diaphragm  thickly 
stuied  with  tubercles;  bronchial,  mesentric  and  lymphatic  glands  in  gen- 
eral tubercular,  caseous.    Apparently  an  acute  form  of  tuberculosis. 

10.  Marguerite*;  apex  lung  caseous;  bronchial,  post-j^iaryngeal  and 
supermammary  glands  tubercular. 

*  FbTslcal  slim  of  Iodk  disease. 
**  Bnmohltli  and  nnthrUtlDBn. 
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11.  Marburi  Sd*;  poat-pharjngeal  glands  tubercular;  eupermammarr 
glands  enlarged  and  tubercular ;  indurated  maea  in  right  fore  quarter. 

19.  Martha*;  bronchial,  meeenteric  and  supermammary  glands  tuber- 
cular ;  peritoneum  over  uterus  contained  tubercles. 

14.  Myrtle';  lungs  contained  large  caseous  masses ;  bronchial  and 
post-pharrngeal  glands  enlarged,  caseous,  calcareous :  ■supermammary 
glands  enlarged,  tubercular. 

16.  Nancy*;  Pleurisy  with  adhesions ;  bronchial,  post-pharyngeal  and 
mesenteric  glands  tubercular. 

10.  Sadie'a  Ddighf;  iuugs  contained  pus  and  caseous  masses;  plastic 
pleuritis  with  adhesions  ;  bronchial  and  post-pharjngeal  glands  enlarged, 
caseous,  calcareous  ;  BUpermammaty  and  mesenteric  glands  tubercular. 

17.  Yearling,  Elhtl;  post-pharjngeal  glands  enlarged,  caseous,  calcar- 
eous ;  miliary  tubercles  on  mesentery. 

30.  OaXf  No.  3,  (3}  months  old);  lungs  contained  caseated  tubercular 
nodules ;  bronchial  and  mesBnteric  glands  tubercular.  This  calf,  with  four 
others,  had  been  fed  on  skimmilk  from  Station  herd.  Its  mother  (Josle) 
did  not  react  to  tuberculin. 

%%.  ATsshiBRB — BuU:  Rubinor;  apai  one  lung  caseous;  bronchial  and 
poet-phar;ngeal  glands  enlarged,  caseous. 

23.  Cowt^Boimie;  pissed  first  injection;  gave  reaction  on  second  and 
third  testa  ;  lungs  and  l^rmphatic  glands  tubercular. 

24.  Ortamer ;  mesenteric  glands  enlarged,  indurated,  highly  pigmen- 
ted; BUpermammary  glands  enlarged  with  udder  tut>ercular.  Foetal  calf 
(Bt  mos.)  normal  and  healthy. 

28 .  HoiATEiN— Bu2I.-  Marmion*;  bronchial  and  poet-pharyngeal  glands 
enlarged,  caseous,  calcareous. 

20.  Covj9— Cigarette*;  lungs  contained  pus,  caseous;  bronchial  glands 
not  enlarged  but  caseous,  calcareous;  mesenteric  glands  tubercular;  super- 
mammary  glands  greatly  enlarged  and  udder  indurated,  both  tubercular. 

SO.  Cloverette ;  supermammary  and  mesenteric  glands  tubercular; 
some  of  latter  contained  caseous  matter. 

82.  Mereedet  Jonl^e**;  outer  surface  lungs  mottled  with  aggregations 
oF  tubercles,  section  showed  hyperplasia  of  interlobular  tissue,  with  little 
consolidation  and  no  cavities ;  pleura  studded  with  tubercles ;  spleen 
mottled,  tubarcular ;  aupermammsry,  superficial  inguinal  and  mesenteric 
glands  all  enlarged,  tubercular. 

S3.  Pipchin  Snd*;  lungs  filled  with  tubercular  deposits ;  pleura, 
pleural  side  of  diaphragm  and  pericardium  studded  with  tuberclee;  pleur- 
isy with  adhesions;  bronchial  and  post-pbaryngeal  glands  greatly  enlarged, 
calcareous ;  supermammary  and  mesenteric  glands  tubercular ;  uterus 
filled  with  tubercles ;  ovaries  tubercular.  Cow  had  been  sterile  nearly  two 
years. 
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Galvea  Nos.  3  and  0,  no  indicatiooe  of  tnbercnloaiB.  These  calves  did 
not  react  to  tuberculin,  and  were  killed  aa  check  to  test. 

llie  distribntion  of  disease  was  as  follows : 
Lungs,  bronchial  and  post-pharyngeal  glands,  BO  per  cent- 

Udder  and  superauunmary  glands,  TS         " 

Inteatinal  and  mesenteric  glands,  50        " 

The  post-mortiim*  eonflmted  the  tuberculin  test  withoat  eaxepHon. 
Fhytieal  examinatUm  aione  failed  to  reveal  the  presence  of  the  diteaae  in 
a  number  of  eaaet. 

The  previous  historj'  of  the  cattle  is  interesting.  Six  were  bought  fmm 
herds  which  we  now  have  reason  to  believe  were  more  or  less  affected  with 
tuberculosis ;  three  were  out  of  tuberculous  Station  cows ;  three  were  out 
of  non-tuberculous  Station  cows ;  one  four-year-old  healthy  cow  is  out  of 
a  tuberculous  mother.  The  cows  usually  stood  in  the  eame  stanchions  with- 
out material  change,  the  Jerseys  at  the  west  end,  Ayrshires  in  the  middle 
and  HoUteins  at  the  east  end.  It  is  interesting  to  note  the  location  of  the 
diseased  cows  in  the  bam.  Omitting  one  cow  which  had  been  in  the  herd 
but  two  months,  the  west  seven  cowa  were  aU  diseased  j  of  the  next  seven, 
only  one  was  diseased  January  Ixt,  although  one  iBonnie)  developed  it 
later.  AU  of  the  east  five  cows  were  tuberculous.  The  two  ends  of  the 
line  were  diseased,  the  middle  was  comparatively  free.  This  would  Indi- 
cate that  the  primal  sources  of  infection  were  at  the  ends  of  the  line.  The 
bulls  had  been  constantly  exposed  to  the  disease,  since  they  were  fed  upon 
the  orts  left  by  the  cows.  Notwithstanding  this,  the  lesions  in  the  bulla 
were  mainly  in  the  lungs  and  thoracic  glands.  It  seems  probable  that  the 
defective  ventilation  of  the  barn,  and  the  watering  device — open  buckets 
in  front  of  the  stanchions — aided  in  the  dissemination  of  the  disease.  The 
buckets  ha've  been  removed  and  the  system  of  ventilation  is  being  modified. 

After  the  slaughter  of  the  diseased  aoimals,  the  healthy  cows  were  re- 
moved to  another  bara,  and  the  stable  was  thoroughly  washed  with  hot 
water.  Following  this,  every  squaie  inch  of  wood  work  was  sprayed  and 
washed  with  a  solution  of  corrosive  sublimate  (1  to  1000)  and  then  135 
pounds  of  sulphur  was  burned  in  the  tightly  closed  stable  aad  cellar.  This 
being  done,  alt  the  wood  woik  of  the  mangers  and  in  front  of  the  stan- 
chions was  torn  out  and  replaced  with  new,  after  which  the  double  Steri- 
lizatlou  with  coiToeive  sublimate  and  sulphur  was  repeated. 

About  the  middle  of  April,  eighteen  grade  Jersey  cattle  were  pur- 
chased at  $50  per  head  from  seven  herds  in  Orange  County,  subject  to  the 
tuberculin  test.    The  results  of  this  test  are  shown  in  the  following  table  : 
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13  M. 

2  P.M. 

1P.M. 

6P.H. 

m 

S 

Julia 

101. 

101.6 

101.6 

lOl.B 

101.4 

101.3 

101. 

101.6 

0,6 

Flora* 

lOS.G 

103.6 

los.a 

104. 

104.1 

104.4 

104.5 

104.6  —1. 

Fanny 

101.4 

101.6 

101.6 

101.8 

101.6 

101.6 

101.8 

101.8 

0.4 

JeflBie 

101.4 

lOO.e 

103. 

101.5 

101.5 

101.4 

101.2 

102, 

0.6 

Pairie 

101.8 

101.8 

102. 

102. 

102.3 

103.2 

102. 

103.3 

0.4 

100.5 

101.6 

101.6 

101.4 

101.4 

101. 

100.6 

101,6 

1.1 

Jennie 

100.8 

101. 

101.S 

101.2 

101.2 

100.8 

101.6 

101.  e 

0.8 

Belle  Black 

101, 

101.4 

101. 

101. 

101. 

100.6 

100.8 

101,4 

0.4 

Violet 

100.6 

101.8 

102. 

102. 

101.8 

101,8 

100.6 

102. 

1,4 

Bess 

101.4 

101.8  ;  101.6 

102.3 

101.4 

101.4 

101,6 

102.2 

0,8 

Dora 

100.8 

100.8    100.6 

101. 

100.6 

101.4 

101.1 

101.4 

0.6 

Red  Top..,. 

100.6 

103. 

103.4 

102.3 

102. 

102.4 

101.6 

102.4 

1.8 

Clover 

101.6 

102.3 

102. 

101.8 

101.6 

101.3 

103.2 

103.3 

0.6 

Brownie 

101.6 

102. 

101.4 

101.3 

101.2 

101. 

101,2 

102. 

1.4 

Haizie 

101:4 

101.3 

101. 

101. 

100.6 

100,6 

101.3 

101.2 

—0.2 

Golden  Rod 

101.8 

101.3 

101.2 

101. 

101, 

101. 

101. 

101.3 

0.0 

Bowena 

101.4 

101.4 

lOl.B 

101.8 

101.6 

100,8 

101.4 

101.8 

0.4 

Bettie 

103.3 

101.6 

101.3 

101.2 

103.5 

103. 

102. 

103. 

0.7 

It  will  be  aeen  that  all  these  animals  were  found  to  be  free  from  tnber- 
colosis.    It  is  now  intended  to  test  the  herd  every  six  months. 

It  was  the  aim  of  the  Station  to  make  its  former  herd  of  moderate 
priced  animals  produce  from  350  to  400  pounds  of  butter  per  cow  by  such 
methods  as  any  dairyman  might  use.  It  is  our  intention  to  again  seek  the 
same  end,  and,  at  the  same  time,  keep  the  herd  healthy. 

III.  TUBERCULOSIS  IN  VERMONT. 
Since  the  discovery  of  tuberculosis  in  the  Experiment  Station  herd, 
theStation  Veterinarian  has  had  occasion  to  make  in  ccnneclicn  with 
work  for  the  Cattle  Comniiseion  and  in  private  practice  over  a  thousand 
injections  of  tuberculin.  The  cattle  were  from  90  herds,  of  which  83 
were  in  Vermont  and  7  were  in  the  vicinity  of  New  York  city.  Of  841 
cattle  injected,  233  were  declared  to  be  diseased  by  the  tuberculin  test,  220 
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were  slaughtered  and  without  exception  were  found  tuberculous.  Of  766 
Vermont  cattle  injected,  188  were  tuberculous;  of  165  New  Totk  catUe,  84 
were  tuberculous.  If  we  omit  the  Experiment  Station  herd  and  one  other 
large  herd  where  flve-sixths  of  the  animals  were  diseaaed,  we  find  that  of 
682  cattle  but  89  were  tuberculous.  These  were  in  81  different  herds. 
These  figures  do  not  indicate  the  prevalence  of  the  disease  through- 
out the  State,  for,  naturally,  the  injections  were  made  in  herds  where 
there  was  reason  to  believe  the  disease  existed.  It  is  unsafe  to  predict 
the  percentage  of  tuberouloeie  in  Vermont  herds  from  the  data  at  hand, 
nor  can  it  be  determined  except  h;  systematic  professional  inspection. 
There  ia  enough,  however,  to  warrant  the  consideration  of  means  for  its 
control.  We  unah  to  dUtinttly  call  attention  to  the  fact  that  no  eatintate 
of  the  percentage  of  tid>ercuioaa  cattle  in  VerviOnt  i»  made  in  thit  bulletin 
lest  eonae  loight  construe  the  ratio  of  the  tuberculons  animals  found  hy 
ns  in  the  inspected  herds  to  which  we  have  been  called,  to  be  that  existing 
throughout  the  State. 

The  distribution  of  the  disease  in  the  various  organs  of  139  autopsies 
wasfoun^d  to  be  as  follows:  Lunge,  82  per  cent.;  bronchial  glands,  61  per 
cent;  poet-pharyngeal  glands,  16  per  cent.;  mesenteric  glands,  32  per 
cent.;  lymphatic  glands  in  general,  16  per  cent,;  portal  glands,  6peT  cent.; 
liver,  14  per  cent.;  intestines,  2  percent.;  udder,  22  percent,;  pleura,  7  per  . 
cent.;  supermamoiary  glands,  23 per  cent. ; peritoneum,  8per  cent.ispleen, 
prescapuhir  gland  and  testicles  each,  3  per  cent ;  uterus  and  ovaries  each, 
1  per  cent. 

Attention  is  called  to  the  statement  and  bond  of  tite  State  Cattle  Com- 
miaeion  on  pages  66-68  of  this  bulletin. 

IV.  GENERAL  DISCUSSION  OF  THE  DISEASE. 
Tuberculosis  is  the  general  name  for  a  class  of  diseases,  of  which  con- 
sumption in  the  human  family  is  a  common  type.  It  is  varionsly  named*^ 
according  to  its  location  in  the  body  and  the  character  of  its  host.  It  at' 
taoka  man,  the  domestic  animals  and  sometimes  wild  beasts  {particularly 
if  in  captivity).  Among  domesticated  animals,  cattle,  fowl  and  swine 
more  readily  contract  the  disease  than  horses,  sheep,  dogs  or  cats.  The 
latter  easily  succumb  however,  if  inoculated  either  intentionally  or  acci- 
dentally.    There  is  no  animal  known  to  be  proof  against  the  disease. 
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1.    PRKVALENCE  AND  HISTOET. 

Human.  The  Tavages  of  tuberculoBJB  in  the  human  family  are  far 
greater  than  are  those  of  aa  J  other  disease.  Tbedeath  rate  from  consump- 
tion, which  is  but  one  of  its  manj  forms,  is  abont  one  in  seven. 
In  all  its  forms  it  is  said  to  contribute  to  the  death  of  one  in  every 
four,  and  the  records  of  human  postmortems  indicate  that  one  In  two  has 
had  the  disease  and  either  died  of  it  or  had  its  progress  arrested. 

When  conditions  have  favored  its  epread,  the  death  rate  from  tu- 
bercnloeiB  has  been  na  high  as  60  per  cent,  of  all  mortalities.  Many  of  the 
fatal  bowel  troubles  of  infants  have  their  origin  In  tubercular  infection. 
An  article  in  the  Archives  de  Medicine  sajs  that  "of  tbe  population  of  the 
globe,  three  millions  die  annually  of  consumption."  It  has  been  well  said 
that,  "if  the  5490  deaths  from  tuberculosis  which  occur  every  year  in  the 
city  of  New  York  could  be  brought  together  in  an  epidemic  lasting  butone 
week,  no  small  pox,  cholera  or  yellow  fever  scare   would  approach    the 

panic  which  would  thus  be  created, if  wetoke  tbe  whole  civilized  world 

and  compare  with  the  tuberculosis  mortality,  all  the  accumulated  deaths 
from  war,  famine,  plague,  cholera,  yellow  fever  and  smallpox,  tjie  latter 
are  comparatively  vary  insignificant." ' 

Bovine.  The  lack  of  systematic  professional  inspection  of  live  and 
slaughtered  animals,  as  well  as  the  actual  variations  in  the  extent  of  the 
disease  in  different  localities  give  us  somewhat  contradictory  data  regard- 
ing Che  prevalence  of  bovine  tuberculosis. 

Probably  many  of  the  estimates  given  by  various  authors  are  based  on 
faulty  or  insufficient  data.  The  following  examples  may  serve  to  some 
extent  to  indicate  its  prevalence.  The  extremes  are  wide,  being  from  0.02 
per  cent  (among  2,278,547  cattle,  mostly  steers,  killed  in  tbe  meat  inspec- 
tion districts  of  the  United  States  from  May  16,  1891  to  March  1, 1893)'  to 
60  to  70  per  cent.,  (at  Hildesheim,  Hanover,  according  to  Haarstick).  In  a 
large  number  of  Qennan  abattoirs  it  is  stated  that  6.9  per  cent,  of  the  cows, 
S.S  percent,  of  the  steers,  2.0  percent,  of  tbe  bulls  and  1  per  cent,  of  the 
young  stock  were  tuberculous*.  Of  1.270,604  animals  slaughtered  in  Oer- 
man  abattoirs  from  October  1688  to  October  1889,  26,863  or  3  per  cent  were 
tuberculous'.  Careful  postmortems  by  skilled  veterinarians  showed  13 
percent,  of  tuberculous  animids  out  of  12,000  slaughtered  in  England  as 
affected  or  exposed  to  contagious  pleura  pneumonia  (a  disease  entirely 
distinct  from  tuberouloais)'.  In  seventeen  counties  in  New  York  Stato  the 
inspectors  of  the  State  Board  of  Health  found  8.4  per  cent,  tuberculous 

I    L»r.    Cornell  Uniircnilv  Experiment  Slalloa,  Bui.  No,  Cj.    p.  loj. 

9,  SitmDn  and  Smith,  Special  RcponoD  Diteuci  aTCillle  etc.,  BurenuoT  Animal  laduMrj, 
Usiled  Suto  Depl.  of  Asrleulture,  i^i,  p.  399. 

3.      Repotted  bjr  Lav,    lUd.    p,  107. 

«.      Report  o[  Imperial  Health  Offiu,  BcHid.  Vol.  7. 

5.  Aonual  Report  tor  iSoa  of  Dr.  G,  T,  Brawn,  Director  of  Veteriiurr  DepartBCBI  ol  iha 
Boardof  Asticultiug  of  Great  BrlulD, 
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cattle  out  of  20,000  Inspected'.  Cattle  alaugbtered  at  BHltioiore  were 
found  tuberculous  to  the  extent  of  from  2.5  toS.6  per  cent,^  while  of  1,168 
cattle  from  the  Eaatem  States  (msiuly  New  England)  slaughtered  at 
Brighton,  Masaachusetts,  52  or  4.5  per  cent,  were  tuberculous'.  Salmon  and 

Smith  state  that  "it  is  aot  Fat  from  the  truth  to  assume that  one  of  every 

flflj  head  of  cattle  in  the  more  densely  populated  areas  of  Europe  and 
America  is  tuberculous"*.  Dr.  Salmon  states  yet  later,  however,  that 
"the  ideas  in  regard  to  the  prevalence  of  tuberculosis  have  been  radically 
changed  by  the  factebrougbt  out  in  using  tuberculin''." 

The  fine  showing  of  the  Western  abattoirs  is  mainly  due  to  the  fact 
that  the  beeves  killed  there  are  grown  out  of  doors,  are  slaughtered  while 
still  young,  and  because  as  a  rule  only  healthy  animals  are  shipped  to  and 
accepted  by  them.  On  the  other  hand,  Extern  and  foreign  abattoirs 
more  often  deal  with  stall-fed  animals  and  with  old  cows,  in  both  of 
which  the  proportion  of  disease  is  higher. 

History. 

Tuberculosis  is  no  new  disease.  Both  the  human  and  bovine  forms 
have  been  known  for  many  centuries,  under  a  great  many  different 
names.  Four  hundred  years  before  Christ,  Hippocrates"  described  the 
abscesses  and  ulcers  of  the  Lungs,  which  characterise  the  disease  to-day. 
As  early  as  the  Middle  Ages,  the  animal  type  of  the  disease  was  consid- 
ered contagious  and  the  flesh  discarded.  Various  theories  regarding  its 
cause  have  been  advocated  and  shown  untenable.  Until  recently  the 
theory  of  heredity  was  considered  most  probable,  but  it  is  now  definitely 
proved  that  its  true  cause  is  bacterial. 

2.  ESSENTIAL  OB  EXCITING  CAUSE.-THE  BACILLUS  TUBER- 
CULOSIS. 

Although  infection  by  inhalation,  (breathing),  by  inoculation 
(through  wounds,  etc.),  and  by  feeding  was  definitely  proved  by  Ville- 
tnin"  in  1865,  and  later  by  Cohnheim",  Tousaaint"  and  many  others,  the 
true  cause  of  the  infectiousness  of  tuberculous  matter  was  not  found  until 
1BR2.  On  March  24th  of  that  year.  Dr.  Robert  Koch  of  Berlin,  Oemiany, 
read  a  paper  before  the  Physiological  Society  of  that  city,  in  which  he 
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aaaouQced  the  discovery  of  the  germ  causing  the  diaease".  He  named 
this  genu  BaaillTia  Tuiterculoaia.  The  most  painstalcing  care  wu  used  in 
TeriCying  the  facte  before  thej  were  given  to  the  world.  Kixih  demon- 
atratndthepresenceof  the  germ  in  the  sputa  (spittle)  or  tubercle  (ft  round 
nodular  mass  of  disesBed  matter,  small  or  large,  chftraoteristic  of  tuber- 
culosii),  of  over  a  hundred  cases  of  consumption,  and  Bncceasfullf 
inoculated  nearly  five  hundred  lower  animals,  producing  In  them  tbe 
same  disease.  The  concluding  seutence  of  hia  paper  haa  yet  to  be  dis- 
proved :  ''We  can  with  good  reason  say  that  the  tubercle  bacillua  is  not 
simply  one  cause  of  tuberculosis,  but  its  sole  cause,  and  that  without  tu- 
bercle bacilli  you  would  have  no  tuberculosis."* 

ij.  Bull«r  Klin.  Wocheniehrift,  XV,  iB8>:  nJ.a  Millbdl  iiu  dcm  Kai>«lich(auiid- 
hciuunu,  "Atliolsiic  dcr  TubcrkulHe." 

•It  nay  not  b*  out  oi  plict  to  define  bictnia  aul  to  dcKribc  briefly  the  pnusl  lUliu  of  tkt 
ffemi  theory  of  ditcuc.     All  mBtter,  <oiL.  air,  ^aler,  and  livliif  beinci.  Texetable  and  animal,  b 

aame,  iiiicnt4r^Diiini.     Bacteria,  funai,  uouldi.  jeasti,  etc.  are  typed  of  thii  Low  order  of  i^aDt 
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ifaasealio  iiohcD  the  reiuiiof  the  frowihofbacteria  in  the  bodily  tiuuek  The pathogeidG 
laproduclnc)  bacteria  are  mainly  micrococci  and  biciiii.  Tbe  cauul  relation  of  mlcro-or- 
II  to  dlieaie  ii  pioTcd  by  the  (eriet  of  leiu  uiually  called  "ihe  tout  poitulaiea  gf  Koch  : " 

The  germi  mult  be  iiolaled  from  the  blood  lymph  or  liune  and   cultivated    in  luitabl* 


le  body  alaheallhy  animal. 


by  a  definite  apadai  of  s«n. 
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This  germ  (bacillus  tubercnlosis)  is  a  panieitfc,  vegetable  micro-organ- 
ism, which  under  the  microscope  is  seen  to  be  a  minute  rod  with  rounded 
ends,  uauilly  slightly  carved.  It  ia  about  ten  timee  as  long  as  it  is  broad, 
audmeaBuresontheaverageabout  one  ten-thousandth  of  an  inch  in  length. 
It  occurs  singly,  in  pairs,  or  in  chains  of  from  three  to  six.  It  probably 
do«e  not  reproduce  itself  by  apores.  This  germ  lives  in  the  animal  body 
and  thrives  best  at  a  little  above  the  normal  temperature  of  the  human 
body.  It  has  great  vitality,  resistinfc  heat,  cold,  moisture,  drought,  decay 
and  often  the  process  of  digestion.  Its  virulence  is  not  lessened  by  drying  at 
temperatures  balow  150°  F.  A  short  exposure  at  212°  F.  or  a  longer 
continued  heating  at  from  160  to  170°  F.  is  aufflcicnt  to  kill  the  germ. 
'  These  temperatures  are  not  always  attained  in  the  interior  of  a  piece  of 
cooking  meat,  and  a  rare  steak  or  roast,  if  from  a  tuberculous  animal,  may 
contain  live  germs  capable  of  oausing  the  diaBase  in  the  person  eating  the 
meat  Milk  may  be  used  with  safety,  if  heated  for  an  hour  at  about  160°  F. 
A  higher  temperature  would  be  desirable,  but  it  coagulates  the  albnmen, 
givee  the  milk  a  boiled  taste,  lessens  the  digestibility  and  increases  its  ten- 
dency to  constipate. 

Tlie  tubercle  bacillus  has  lived  Tor  many  weeks  in  ice  and  been  found 
vimlent  on  thawing.  Since  moisture  and  decay  do  not  affect  it,  wells, 
drinking;  troughs  and  bnrial  srounda  (human  and  animal),  in  short,  wher- 
ever tuberculous  matter  has  been  exposed  or  placed,  are  all  liable  to  be  in- 
fected. The  germ  has  been  found  in  earth  worms  which  had  fed  or  tuber- 
cnlons  tiesue,  and  it  is  evident  that  they  may  be  factors  in  the  spread  of 
disease  in  bringing  buried  tuberculous  matter  to  the  surface. 

SOCBCKS  OF  iNFECnON. 

There  are  three  Tnethoda  of  infection  :— 

1.    By  inhtOation  {breathing  the  germi  into  the  lungt). 

t.    By  ingestion  (swaUowing  the  germs). 

S.  By  ijioeuiation  [the  entrance  of  the  germ  by  sorne  channel  other 
than  the  btnga  or  stomach,  as,  for  instance,  through  a  cut  or  wound). 

There  are  three  general  sources  of  infection  : — 

1.  The  dust  of  the  dried  sputa  of  consumptives  or  other  tuberculous 
matter/  either  inhaled  or  suxillowed. 

i.  Contact  mith  the  tuberctdons  material  of  those  suffering  from  the 
disease,  thus  becoming  infected  either  try  inhalation,  ingestion  or  inoeulo' 
tion.  iFor  example,  in  kissing  a  tubereuioua  person  there  might  be  danger 
of  either  ingestion  or  of  inoculation  with  the  tuberculous  sputa.) 

S.  This  meat  and  miik  of  tuberculou*  animals.  (The  third  source  of 
infection  it  considered  at  length  on  pp.  65-61  of  this  builetin. 

The  sputa  of  consumptives  containing  tubercle  bacilli  is  freely  strewn 
around  oar  streete  and  buildings.    Since  the  virulence  of  the  germ  is  not 


.V  Google 


36  Bdlletek  42. 

lesseDsd  by  diying,  duat  is  ueceBBarily  a  common  and  omuipresent  source 
of  infectioQ.  The  dust  from  our  streets,  etores,  dwetlinga  and  places  of 
assembly,  particularly  where  tuberculouB  people  live  or  congregate,  is  in- 
fectious. The  dried  sputa  from  the  handkerchiefs,  the  beds  and  bedrooms 
of  ooQSumptives,  aad  the  mangers  of  tuberculous  cattle  are  particularly 
rich  with  the  germs.  This  is  the  main  source  of  infection  to  human  beings, 
one  to  which  everyone  is  exposed.  It  is  not  too  much  to  hope  that  this 
dangi^r  will  grow  Iims  when  more  general  destruction  or  disinfection  of 
Sputa  is  observed. 

If  this  in/ectioua  principle  is  all  abovt  us,  why  does  not  every  one  die 
of  tuberaulosia  f    Many  do  thus  die.    As  already  noted  the  death  rate  from 
but  one  form  of  the  disease  is  one  in  seven,  and  from  all  forms,  nearly  one  ' 
in  four. 

Tet  on  the  other  hand  we  have  powerful  allies  in  pure  air  and  sunlight. 
The  harmless  germs  greatly  out-number  those  that  produce  disease,  the 
war  between  the  various  species  is  one  of  extermination,  and  myriads  of 
the  disease  producing  germs  are  thus  destroyed.  There  are,  moreover, 
natural  forces  in  the  body  which  are  antagonistic  to  germ  life.  They 
are  the  real  causes  of  immunity  (the  natural  organized  powers  of  bodily 
resistance  to  the  attack  of  disease)  against  contagious  diseases.  There  are 
three  main  theories  explaining  this  matter.  Metschnihoff"  claims  that  the 
tissue-cells  of  the  body,  particularly  the  white  blood  corpuscles,  attack  and 
destroy  micro-organisms  and  that  in  them  the  animal  body  possesses  a  for- 
midable means  of  resistance  and  defense  against  these  infectious  agents. 
Buchner"  aad  others  consider  that  the  blood  serum  and  tissue  juices  have 
germicidal  proprieties.  On  the  other  hand,  Lister"  claims  for  the  bodily 
tissues  a  certain  standard  of  vitality  by  which  they  are  able  to  ward  otl 
the  attack  of  disease- jiroducing  germs.  While  this  standard  is  maintained 
the  attack  is  in  vain,  but  when  the  infection  and  reduced  vitality  occur  to- 
gether there  is  chance  for  disease.  The  germicidal  action  of  healthy  gas- 
tric juice  is  universally  admitted.  Immunity  against  recurring  attacks 
of  the  same  contagious  disease  is  explained  in  two  ways,  one  by  the  ex- 
haustion of  the  peculiar  food  of  the  specific  germ  in  the  first  attack,  the 
other  by  the  existence  in  the  body  of  sufficient  quantities  of  the  self-made 
germ  poison  to  kill  all  new  comers  of  the  same  species. 

8.    ACCESSORY  OR  PREDISPOSING  CAUSES.    CONDinONS 
FAVORING  THE  DEVELOPMENT  OF  TUBERCULOSIS. 

Tliere  are  certain  conditions  of  birth  and  modes  of  life  which  are 
potent  factors  in  the  spread  of  tuberculosis.    The  tubercle  bacillus  alone  is 

16.     LfiCtlirc  LO  InitituE  PalEcur,  Dec,  ig,  iSqo, 
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its  true  exciting  cause,  bat  there  are  conditions  so  favorable  to  its  develop- 
ment that  they  are  well-termed  "acceBsory  oauses,"  although  striotlj' 
speaking-  they  are  not  causal.  The  kernel  of  corn  is  the  essential  cause  of 
the  growth  of  the  corn  plant,  and  soil,  moisture  and  warmth  ar«  accessory 
causes  furnishing  conditions  favoring  its  development.  The  kernel  could 
only  grow  with  great  difficulty,  if  at  all,  without  their  help  ;  but  on  the 
other  hand,  there  could  be  no  growth  whatever,  no  matter  how  rich  the 
soil  or  how  favorable  the  season,  unless  the  seed  were  planted.  Similarly 
in  disease  the  malady  develops  only  when  the  germ  is  present,  but  the 
circumstanced  of  individual  cases,  bodily  conditions  and  Hurroundings, 
etc.,  are  of  the  greatest  importance  in  determining  the  result. 

Among  the  conditions  favoring  the  development  of  tuberculosis,  if  the 
tubercle  bacillus  is  present,  are : — 

A.  Hereditary  preditpotitUm. 

B.  Unhealthy  garrmindingt;  poor  ventilation;  vneleanXy,  dark, 
damp,  hot  and  cold  atablitig;  toiling  tyitem;  lack  of  exercite;  dtmatie 

C.  Faulty  feeding;  underfeeding;  over  feeding;  feeding  on  unwkole- 
tome  or  indigestible  mater^le;  overprodiKtion. 

D.  Faulty  breeding ;  m  and  inbreeding ;  early,  late  and  frequent 
breeding;  intengive  breeding;  lack  of  constitution. 

E.  ni  health.     Temporary  predi»p09iti<m. 

F.  F%y»ical  conformation. 

A.    Hebkditaby  Predisposition. 

For  many  years  consumption  was  considered  a  hereditary  disease, 
transmitted  from  parent  to  oSapring.  It  was  said  to  run  in  families.  It  is 
now  known  to  be  but  rarely  hereditary,  the  proved  cases  of  the  infection 
of  the  f<etus  in  the  womb  being  less  than  a  dozen.  There  are  on  record 
but  six  cases  of  indubitable  congenital  tuberculosis  in  calves." 

It  is  not  strange  that  this  belief  should  have  prevailed  before  the  dis- 
covery of  the  germ.  The  well-known  prevalence  of  tuberculosis  in  certain 
families  is  mainly  due  to  two  causes  ;  first,  to  the  concentration  of  the 
germs  in  the  family  home,  and,  second,  to  a  lack  of  resistance,  an  inherit- 
ed prediapotition  to  this  diseaae,  A  person  not  thus  susceptible  may  live 
uninfected  in  a  family  whose  every  member  contracts  the  disease.  All 
breathe  the  germ  laden  air,  but  the  unfortunate  family  are  a  fruitful  soil 
for  its  growth,  while  the  strsnger  is  not.  Snch  facte  are  of  common  occur- 
rence, and  are  beet  explained  upon  the  ground  of  hereditary  predisposition. 
This  inberited  tendency  is  found  in  cattle  as  well  as  in  human  beings.  Dr. 
lawsays:  "In  18TT  I  recognised  the  existence  of  tubercnloeia  in  the  Jersey 

If.    JguT.  Coop.  Mcd.ui<]  V«.Aich.,C>ci.,  1B9),  p.  140. 
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h«rdof  Burton  Broe.,of  Tro^.N.  Y.  Tbeworot  were  slaughtered,  but  Bom« 
incipient  cases  in  younganimats  were  turned  out  in  a  pasture  by  tbemselTee, 
where  they  passed  the  summer  in  apparently  robust  health,  but  they  be- 
gan to  droop  when  they  returned  to  the  barn  in  the  fall. .  I  again  vieited 
the  herd  and  picked  out  eleven  diseased  animals  and  bad  them  killed, 
when  Dr.  Jamee  Burton  informed  me  that  1  had  destroyed  every  repreeen- 
tative  of  a  certain  family,  not  eveii  a  grade  having  been  left.  From  that 
time  on  there  was  no  more  trouble  with  tuberculosis  in  that  Jersey  herd".' 


B.     UNHBALTHY  SUBRODI]DINaB. 

Impvrfeat  ventilation  has  much  to  do  with  spreadinf;  Infection.  This 
is  because  of  the  repeated  breathing  of  the  same  air,  full  of  duat  and  germs, 
and  because  of  the  concentration  of  the  bacteria  within  a  small  place.  The 
lack  of  oxygen  lowers  the  vital  powers  of  animal  or  man  and  renders  them 
less  able  to  oope  with  the  germs.  An  open  air  life  prolongs  the  life  of  the 
consumptive.  Tuberculous  cattle  which  are  unthrifty  in  the  bam  are 
often  apt  to  pick  up  on  pasture,  and  to  run  down  again  on  returning  to  the 
barn  in  the  fall  (as  in  the  case  of  the  Burton  herd  cited  above.)  Of  3,2TS,- 
647  fat  cattle  inspected  by  the  officers  of  the  Bureau  of  Animal  Industry  at 
Weetem  abattoirs,  only  493  (.03  per  cent.)  were  tuberculous,  while  out  of 
54,168  cowB  from  city  and  country  bams  669  (1.2S  per  oent.)  were  tubercu- 
lous^'. There  were  fifty-seven  tuberculous  animals  raised  in  confinement 
to  one  whose  life  had  been  spent  out  of  doors.  Other  data,  American  and 
European,  might  be  cited  showing  the  relatively  high  percentage  of  tuber- 
culosis in  stabled  cows. 

Dark,  damp  and  hot  or  cold  ttabUt  are  often  partly  responsible  for  the 
spread  of  tuberculosis.  Light  is  a  germicide,  darkness  a  germ-preserver. 
Light  favors  the  formation  of  the  red  corpuscles  of  the  blood.  When  their 
numbers  decrease,  the  offices  of  the  blood,  including  its  germicidal  action, 
are  impaired  and  the  bodily  vigor  lessened.  The  effect  is  the  same  as  if 
too  little  oxygen  were  inhaled,  i.  e. ,  equivalent  to  the  effecte  of  poor  venti- 
lation. Dampness  favors  colds,  which,  as  is  well  known,  are  often  the  be- 
ginning of  consumption.  They  make  the  soil  more  fertile  for  the  growth 
of  the  seed.  Hot  stables  make  the  animal  tender  and  liable  to  oatch  cold. 
Cold  stables,  or  turning  cattle  out  in  bitter  weather  are  apt  to  bring  on 
colds,  bronchitis  and  pneumonia,  which  prepare  the  way  for  tubercu- 
losis of  the  lungs. 

Soiling  cattle,  their  conSnement  with  little  or  no  exercise  the  year 
round  makes  unending  the  conditions  already  cited  which  otherwise  last 

n.  Lair.  TulHivuloiii  [d  Aoiiiuilg.  Reporl  Nev  HkupiliirE  Suu  Hoard  of  Agriculture,  1891. 
[«gt  16.    Atfo  rcponed  in  Cornell  Vnif,  Eipt.  Stat.  Bui.  6],  p.  iia. 


,  Google 


Bovine  TuituRCULOAis.  39 

bat  half  tbe  jear.  Iiocal  cfaronmatancee  Bometitnea  compel  this  method  of 
dairying,  but  cattle  thus  kept  should  be  watched  with  great  care  for  indi* 
cations  of  dlBease. 

Climate  has  its  influenoe  in  spreading  tuberculosis.  A  moist,  chanice- 
able  climate  favors  its  development,  while  irj  and  rare  air  and  uuiform 
temperature  tend  to  eupprees  it.  The  high  table  lands  of  the  far  western 
states  afford  relief  to  the  human  consumptive  and  powibly  to  the  animal. 
Bovine  tuberculosis  is  said  to  be  unknown  in  those  regions,  and  there  are 
those  who  believe  that  in  its  earlier  stages  its  course  may  be  arrested  by  re- 
moval to  high  altitudes. 

C.  FiULTY  Fbrdiso. 

It  is  self-evident  that  uuderfeedisg  and  the.  use  of  tmwholesome  or  in- 
digestible food  lowers  the  vitalit;  and  hence  the  resistant  powers  of  tbe 
animftl.  Overfeeding,  either  as  gluttonj'  or  in  the  use  of  too  rich  a  ration, 
or  irregular  feeding,  are  apt  to  cause  indigestion  and  dyspepsia,  thus  pre- 
dispowng  to  the  disease.  Heavy,  atimulating  feeda  lead  to  over-produc- 
tion. The  high  production  of  milk  and  butter  places  the  animal  under  a 
severe  strain  and  tends  to  weaken  her  constitutional  vigor  and  increases 
susceptibility. 

D.  Fadlty  Bekkdiso, 

Jit  and  fn-brsedtng*  intensifies  both  good  and  bad  traits.  It  concen- 
trates desirable  lines  of  personal  and  family  character,  but,  unlaae  care- 
fully and  intelligently  managed,  is  liable  to  weaken  constitution  and  con- 
duce to  disease.  Line  breeding,  tbe  most  desirable  type  of  in  and  in- 
breeding, is  that  by  which  our  improved  breeds  of  domestic  animals  were 
originated  and  perfected,  and,  when  due  regard  is  given  to  ancestral  health 
and  vigor,  is  often  advantageous.  Incestuous  breeding,  however,  is  to  be 
condemned  for  it  increases  susceptibility,  and  often  produces  unsatisfac- 
tory results.    Cattle  thus  inbred  are  proverbially  liable  to  ^l)erculoeis. 

£brly,  lafe  and /regueni  breedinf/ are  all  liable  to  sap  the  bodily  strength. 
The  nourishment  which  should  restore  the  maternal  vigor  is  diverted  to 

•In  ud  im-breedlDg  li  uiuill]'  coniidtrtd  to  nwan  the  jaLrins  et  eldu  rUiLodi.  Brceden 
diflcru  lodegrMof  rdnttoniliipcoYeted  bjr  ibt  lerm.  Il  may  msaDonly  Ihc  coupling  of  inlnuli 
ofihapreclHUmc blood  (bratha-iDdilncrliir  the  rrequul  piirina  of  Hlaliou.  Uilo  calli 
utEndosto  ths  coaluiion  afdcBnlllini.andiarc  "If  ihaittmi  in-bncdlng,  cJoaa  bncdlsgud 
iaUTbrtcdins  in  d<«I  '"  indicue  the  breedins  lugethcr  of  doxly  retiud  anlniili  in  ■  ilDile  In- 
lUDCc,  or  mt  loDf  reputed  lattrrali,  the  term  [a  and  Lnbreedlns  cotild  then  b<  lued  with  fnmteT 
txuueu  to  indicate  the  frequent  repetition  of  the  proceu."  (StocV  Breedlni  p.  138).  For 
(he  pment  porpoK  the  diitinction  nny  be  drmwn  belween  inceituout  breedlni  (brother  ud 
llKa,pu«ll>adoApTiac,  etc.)  and  line  breeding  (•Itbinthe  limJIorifcniiLy  nnd  faraparlleu- 
Ur  type  oTaiuul,  fenenlly  withoul  regard  to  ntatiouhip,  nai  of  neceuiir  iDceiniouiljr  bnd, 
baldoHlybtcd.) 
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the  development  of  the  unborn  offspring  and  to  the  making  of  milk. 
If  bred  too  young,  the  mother's  growth  ie  stunted,  and  the  offspring  ie  apt 
to  be  weak  and  puny;  it  bred  too  late  or  too  often,  the  conetitution  suffers 
frorn  the  Strain.  All  such  are  probablj  more  susceptible  to  infection  than 
if  bred  with  more  care. 

Intensive  breeding,  the  oMiiBing  of  animals  of  great  milking  strains 
with  the  hope  of  yet  greater  performance  in  the  offspring,  is  attended  with 
the  dangers  already  cited  due  to  the  artificial  nature  of  the  animal,  and 
needs  to  be  done  with  intelligence.  Breeding  from  animals  themselves 
tuberculous  is,  of  course,  to  be  condemned.  This  itself  is  not  apt  to  pro- 
duce the  disease,  but  the  offspring  have  decided  predisposition. 

TubercaloHs  ie  not  confined  to  any  breed,  nor  it  any  breed  exempt 
from  it. 

The  modern  dairy  cow  is  a  highly  artificial  animal.  She  has  been 
compared  to  a  machine  for  the  conversion  of  raw  material,  fodder,  into 
the  finished  product,  milk.  The  intelligent  engineer  works  bis  machine  to 
the  full  extent  of  safe  production.  The  dairy  cow  should  be  similarly 
handled,  and  an  undiminished  strength  of  constitution  made  the  measure 
of  her  production.  The  better  types  of  the  modern  dairy  cow  are  striking 
examples  of  ability,  energy  and  intelligence  in  lines  of  breeding  and  feed- 
ing. These  are  by  no  means  to  be  abandoned.  We  argue  for  a  dueregard 
for  the  danger  which  attend  high  production,  for  healthy  gvrroiindinga 
ortd  vigorous  ancestry,  and  for  a  watchful,  intelligent  care  to  weed  out 
and  keep  out  disease.  The  valuable  qualities  of  our  best  dairy  cows  may 
thus  be  preserved  aud  transmitted,  uncontaniinat«d,  to  future  genera- 

E.    Ill-Health. 

Sickness  of  any  kind,  acute  or  chronic,  favors  infection.  This  is  par- 
ticularly true  of  such  as  irritates  the  organs  of  respiration  (colds,  bron- 
chitis, pneumonia,  etc.)  or  interferes  with  digeation  (dyspepsia,  indiges- 
tion, diarrhoea,  etc.)  An  enfeebled  system  less  vigorously  resists  attack. 
An  irritated  respiratory  tract  is  fertile  surface  for  the  growth  of  the  tuber- 
cle germ.  The  healthy  gastric  juice,  being  acid,  kills  most  germs,  but  an 
unhealthy  stomach  with  weakened  or  diminished  secretions  offers  lees 
resistance  to  the  passage  of  bacteria  to  the  alkaline  bowel  where  all  the 
conditions  are  favorable  to  their  growth  and  multiplication. 

Temporary  predispositions  to  tuberculosis  occur  in  all  individuals, 
human  or  animal.  A  hard  cold,  an  overworked  condition,  or  a  fit  of  indi- 
gestion renders  one  temporarily  much  more  open  to  infection  tbacw  ustuil. 
Our  bodies  are  continually  at  warfare  with  the  germs.  In  health  we  < 
quer,  but  if  (be  vitality  be  lowered  we  become  for  the  time  being  suscepti- 
ble. Since  we  cannot  predict  when  infection  aud  lowered  vitality  will 
coincide  in  ourselves  or  our  anim^,  it  is  desirable  to  avoid  both  eo  far  tu 
poseible. 
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F.    Physical  Conformation, 


Cattle  with  narrow  cheaU,  light  barrele  and  long  legs  lire,  because  of 
their  build,  apt  to  be  predisposed  to  tubeiculOBis.  llieir  circulation  is 
geaerally  poor,  and  they  are  apt  to  be  poor  feeders  and  unthrift)'. 

4.     8YMPTOMS-OF  BOVINE  TUBERCDLOSIS. 

Tuberculoeia  in  cattle  sometimes  assumes  the  acute  form,  but  is  usually 
of  the  chronic  tjpe,  lasting  for  years.  Mankind  attacked  bj  either 
form  generally  shows  it  by  failing  health.  Cattle,  on  the  contrary,  seldom 
give  external  evidence  that  thej;  have  the  disease  until  it  is  far  advanced. 
The  effects  of  the  disease  are  too  slight  at  first  to  materially  interfere  with 
the  functions  of  the  organs  involved.  The  animals  may  and  do  live  for 
years  with  decided  tubercular  lesions,  and  yet  appear  healthy,  fattening 
readily  and  yielding  large  amounts  of  apparently  normal  milk.  In  the 
acute  form,  however,  and  in  the  last  stage  of  the  chronic,  fever  and  wast- 
ing of  the  body  occurs.  The  marked  difference  in  outward  evidences  of 
human  and  bovine  tuberculosis  lead  many  to  doubt  its  existence  in  appar- 
ently healthy  animals.  The  public  slaughter  of  tuberculous  cattle  is 
always  accompanied  by  a  storm  of  protests  from  bystanders,  which  are 
generally  quieted  by  the  post-mortem  results. 

Although  difficult  to  detect  in  its  early  stages,  except  by  the  use  of 
tuberculin,  the  symptoms  of  tuberculosis  are  quite  marked  when  tbe  dis- 
ease is  well  advanced.  The  following  concise  description  of  advanced 
bovine  tuberculosis  is  taken  from  the  Special  Report  of  the  Bureau  of 
Animjil  Industry  On  "Diseases  of-Cattle  and  Cattle  Feeding,"  page  105. 
Lydtin  quotes  the  following  description  of  the  disease  as  taken  from  a 
Swiss  sanitary  order: 

"A  dry,  short,  interrupted,  hoarse  cough,  which  thesick  animals  mani- 
feet  especially  in  the  morning  at  feeding  time,  still  more  after  somewhat 
violent  exertion.  At  first  these  animals  may  be  full-blooded  and  lay  on  a 
ConeideTable  amount  of  fat  when  well  fed .  As  the  diaease  progresses  they 
grow  thin  and  show  more  and  more  those  appearances  which  indicate  dis- 
eased nutrition,  such  as  staring,  lustreless,  disheveled  coat  ;  dirty,  tense 
■kin,  which  appears  very  pale  in  those  regions  free  from  hair.  The  tem- 
perature of  the  akin  is  below  normal.  The  loss  of  fat  causes  sinking  of  the 
eyes  in  their  sockets.  They  appear  swimming  in  water  and  their  expression 
ia  weak.  The  cough  is  more  trcfiuent,  but  never  or  very  rarely  accompan- 
ied with  discharge.  The  body  continues  to  emaciate  even  with  plenty  of 
food  and  a  good  appetite,  so  that  the  quantity  of  milk  is  small.  At  times 
in  tiie  early  stages  o(  the  disease,  still  more  in  the  later  stages,  the  diseased 
animals  manifest  considerable  tenderness  when  pressure  is  applied  to  the 
front  or  sides  of  the  chest,  by  coughing,  moaning,  etc.  Often  all&ymptoms 
are  wanting  in  spite  of  the  existence  of  the  disease.''* 

■After  maiurc  CDMidenliDn  ind  CDniullation  wilh  the  Board  ot  CqqIioI  of  Ihe  Station  and  Ihe 
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6.    LESIONS  OF  BOVINE  TUBEHCUL08I8. 

It  is  not  a  simple  mfttter  for  the  non-professional  to  detect  bovine 
tuberouloais,  and  in  many  oases  the  trained  veterinarian  oannot  determine 
its  presence  by  physical  examination.  More  definite  knowledge  may  be 
obtained  by  the  following  means : 

1.  Examinatioii  of  the  sputa  and  milk  with  the  microscope  for  the 
tubercle  bacillus. 

3.  Inoculation  of  smaller  susceptible  auimals  (rabbits,  guinea-pigs, 
etc.)  with  the  suspected  material. 

8,    Slaughter  and  post-mortem. 

4.  The  injection  of  tuberculin. 

DismiBsing  the  first  two  means  as  not  within  the  scope  of  this  bulletin, 
the  third  may  be  used  either  alone  or  as  confirmation  of  the  fourth.  In 
either  case  it  is  desirable  to  be  able  to  recognize  the  lesions  (changes  pro- 
duced in  the  texture  of  the  organs  by  the  action  of  disease)  of  tuberculoija. 

The  organs  usually  affected  are  : — 

1.    Breathing:  The  lungs,  throat  and  their  glands. 

3.  Digestion:  The  stomach,  inteetineB,  mesenteric  glands. 

8.  Abdominal  gtanda  and  urinary  organs:  The  liver,  spleen,  pancreasi 
kidneys  and  bladder. 

4.  Reproduction:  The  womb,  ovaries  and  fallopian  tubes. 

5.  Lactation:  The  udder  and  its  lymphatic  glands. 
S.    The  lymphatic  glands  in  general. 

7.  Serous  membranee;  pleura,  peritoneum,  pericatdium. 

8.  The  skeleton;  bones,  joints. 

Sometimes  but  one  organ  is  affected,  sometimes  sereral,  the  symp- 
toms varying  with  the  location  of  the  disease.  In  the  formei;  case  the  dis- 
ease is  called  localized.  In  the  latter,  generalised  tuberculosis. 

The  lungs  and  bronchial  glands  are  most  commonly  aSected,  then  the 
intestinal  can al.  The  distribution  of  the  disease  in  the  various  organs  is 
well  shown  in  the  following  tables  of  post-mortem  examinations  copied 
in  a  condensed  form  from  the  "Report  on  Tuberculosis  in  Ontario,  present- 
ed to  and  adopted  by  the  Provincial  Board  of  UealUi,  by  P.  A.  Bryce,  H. 
A.,  M.  D.  Secretary."  The  results  obtained  in  cattle  by  one  of  us  is  added 
at  the  foot  of  the  table. 
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CiasB  of  pott  mortem. 

By  whom. 
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Ottawa   Experiment  Farm 

NewJerwj  (cattie) 

Qermany  (cattle) 

'° 

In  7,  8S9  casea  of  more  exact  returns  of  post  mortem*  in  cattle,  the 
reBDlts  are  given  as  follows  : 


Oeueral  tuberculosis 469  8.36 

Lungs 6,178        76.87 

Pleura  pulmonalis 8,812        66.49 

Peritoneum  and  mesenterj 8,816        48.37 

Pknraof  ohest-waU: _ _ 8,209        46.71 

Bronchial  gl&ndB  and  mediaatinal  glands _     2,032        39.48 

Livar 1,940         28.24 

Spleen , , 1,378        18.68 

Uterus 690        10.17 

Inguinal  glands L 

Pharyngeal  glands 

Trachea 

Udder 

Intestinal 

Lymph  glands  of  liver 


The  lymphatic  glands  of  the  thorax  and  abdomen,  the  heart,  kid- 
neys, stomach,  brain,  bonee,  etc.,  werefound  diseased  in  less  than  one  per 
cent,  of  the  cases. 

Wherever  the  germs  locate  In  the  body,  they  multiply,  thus  irritating 
the  tissue,  forming  a  ronnd  nodular  mass,  the  so-called  tubercle,  which 
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gives  the  diaeaae  its  name.    The  newly  formed  tubercle  ia  always  small, 

usuall;  about  the  size  of  a  millet  seed,*  is  soft  and  red,  or  Bometimes 
firm,  white  and  fibrous.  In  chronic  casea,  aggregations  of  small 
tubercles  beoome  soft  and  cheeaj  with  a  timy  material  in  the  centre,  dis- 
integrate and  run  together,  forming  jellowieh.  cheeay  maaaea  of  various 
sizes  imbeded  in  the  tissue  of  the  organs  involved.  These  masses  of  de- 
generated or  broken  down  tissue  contain  caaeoua  (c bees j)  matter,  calcareous 
(limy,  gritty)  matter  and  pus,  aometimea  one,  and  often  two  or  all  of  these.  ' 
This  degeneration  is  caused  b;  the  actual  death  of  the  tissue.  Unless  the 
iesion  is  recent  the  mass  is  sometimes  enclosed  in  several  concentric  layers 
of  connective  tissue  lilie  the  skin  of  an  onion,  an  effort  on  the  part  of  na- 
ture  to  bury  the  diseased  portion  and  render  it  harmless. 

Tlie  surface  of  the  lungs,  pleura,  (lining  of  the  chest  cavity  over  the 
ribs  and  diaphragm)  and  peritoneum  Clining  of  the  abdominal  cavity)  are 
frequently  studded  with  tuberclea,  l>eing  sometimes  so  thick  as  to  resemble 
a  cobblestone  pavement,  or,  with  cluaters  of  tubercles  which  look  like 
miniature  bunches  of  grapes.  This  form  of  the  diseaae  is  commonly 
called  pearl  disease,  pearlsucht,  grapes,  angleberries,  etc.  Several  of  the 
Station  herd  were  thus  affected.  The  lymphatic  glands  are  usually  ea- 
iarged,  caseated  and  calcareous.  They  are  often  almost  impossible  to  cut 
open,  because  of  the  deposit  of  gritty  material.  The  bronchial  lymphatic 
glands  which  normallyareaboutaslarge  as  horse-chestnuls  are  particularly 
liable  to  enlargement  and  degeneration.  The  bowels  may  be  ulcerated 
and  have  tubercles  on  them.  In  short,  any  organ  affected  will  have  tuber- 
cles in  it  varying  from  the  microscopically  small  miliary  tubercle  through 
the  pea-sized,  soft  red  or  firm  white  nodule,  to  larger  masses  of  degenera- 
ted tissue,  caseated,  calcareous  or  broken  down  into  pus.  (See  plates 
lowing  lesions,  pages  48-49.)  Sometimes  the  tubercles  are  all  so  small 
that  it  requires  microscope  to  detect  their  presence.  The  cow  Creamer, 
belonging  to  the  Station  herd,  was  thus  affected  in  the  udder,  there  being 
almost  no  evidence  of  the  disease  elsewhere.  She  would  have  passed 
any  abattoir  inapection  as  sound  and  healthy,  yet  her  udder  was  full  of 
microscopic  tubercles  and  her  milk  unquestionably  infected. 

These  lesions  are  characteristic  of  the  disease  and  their  extent  meas- 
ures its  progress.  Glanders  (which  does  not  aSect  cattle),  actinomy- 
cosis (lump- jaw)  and  pleurisy  with  adhesions  are  the  only  diseases  which 
are  liable  to  be  confounded  with  tuberculosis.  Usually  the  restricted 
localizntioo  of  the  lesions  of  the  two  former  will  serve  to  disting- 
uish between  them.  In  lump-jaw  Che  lung  often  contains  cheesy  massee, 
rather  more  yellow  than  are  those  due  to  tuberculosis  and  containing 
small  grains.    In  pleurisy  with  adhesions,  in  which  the  lungs  have  to  be 
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torn  away  from  tbe  ribs,  the  absence  of  tubercles  will  aid  in  determining 
the  character  of  the  disease.  Both  glanders  and  actinomycosis  are  coa- 
tageous  to  botli  man  and  Iteast.  No  mistake  would  be  made  in  slaughter- 
ing the  animal  whichever  disease  was  at  fault. 

The  one  entirely  aatisfactory  evidence  of  tuberculosis  is  the  detection 
of  the  germ  and  reproductiou  of  the  disease.  If  a  germ  ia  found  in  a  nod- 
ale  of  any  character  which  is  a  rod  about  one  ten -thousandth  of  an 
inch  long,  which  both  stains  and  bleaches  with  difficulty,  it  is  probably 
tuberculoais.  If  the  tissues  injected  into  a  susceptible  animal  produce 
tuberculosis,  the  diagnosis  is  established  beyond  question. 

6.    THE  TUBERCULIN  TEST. 

In  August  and  November,  1890,  Dr.  Robert  Eoch'',  the  first  to  iden- 
tify the  tubercle  bacillus,  published  tbe  results  of  experimental  work  upon 
tuberculous  guinea  pigs  with  a  fluid  of  bis  own  preparation.  This  fluid 
(Eoch's  lymph  or  tuberculin)  was  stated  at  a  later  date  to  be  the  concen- 
trated, st^erilized  and  &lt«red  liquids  in  which  pure  cultures^  of  tbe 
bacillus  tuberculoeis  had  been  grown". 

It  has  been  iinow  for  many  years  that  animal  decomposition  and  pu- 
IrefactioQ  are  the  results  of  bacterial  growth.  The  growth  of  many  of 
these  gems  gives  rise  to  the  formation  of  peculiar  allialoidB,*  most  of 
which  ore  very  poisonous.  These  bodies  as  a  class  are  called  corpse 
alkaloids  or  ptomaines,  from  irrs/ia  a  dead  body.  Tbe  many  cases  of 
poisoning  from  eating  cheese,  ice  cream,  flsh  and  putrid  meat  are  usually 
due  to  the  formation  of  ptomaines  in  these  materials.  It  is  now  believed 
that  each  disease  producing  germ  develops,  as  a  function  of  its  life,  pto- 
maines peculiar  to  itselff.  Many  of  these  have  been  isolated  and  their 
properties  determined. .  Tuberculin  being  a  glycerine  extract  of  pure  cul- 
tures of  the  tubercle  bacillus  contains  tbe  ptomaines  peculiar  to  that  germ, 
tbe  checnical  poisons  which  the  life  functions  of  the  germ  have  created. 
These  ace  the  immediate  though  not  the  ultimate  causes  of  tubercular 
lesions. 

Tuberculinisprepaied  by  growing  the  tubercle  bacillusin  a  puiecul- 
tore  until  highly  concentrated  and  until  alarge  amount  of  its  ptomaines 
is  developed.    Qlycerine  and  carbolic  acid  are  then  added  and  tbe  miz- 

n-13.    Dcuucbe  Med.  Wocheoichiifl,  iEik. 
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ture  is  filtered  tbrougfa  a  porcelain  plate  to  lemove  the  geriiiB.  The  filtered 
flnid  is  heated  to  fthigfa  temperature  to  destroy  the  vitalitj  of  any  germs 
which  may  have  padaed  the  filter  aud  then  evaporated  at  a  low  temperature 
in  a  vacuam  until  concentrated.  The  German  or  Koch  tuberculin  is  put 
np  in  five  gram  bottles  and  retails  in  New  York  for  about  (10  a  bottle 
($1,000  a  pint).  Itiediiutedone  to  ten,  before  use.  The  tuberculin  made 
by  the  Bureau  of  Animal  Industry  ie  put  up  in  in  ISc.  o.  bottles  and  is 
used  without  dilution 

The  test  with  cattle  is  made  by  injecting  the  fluid  under  the  skin  of 
the  neck  or  shoulders  by  means  of  a  sterilized  hypodermic  syringe.  The 
syringe  and  the  skin  and  hair  at  the  point  of  injection  are  first  carefully 
disinfected  in  order  that  no  disease-producing  germ  may  enter  the  eystem. 
The  German  tuberculin  is  diluted  with  nine  times  its  volume  of  &  one  per 
cent,  solution  of  carbolic  acid,  and  from  one  to  four  cubic  centimeters  (a 
cubic  centimeter  is  about  one-thirtieth  of  a  fluid  ounce)  of  the  diluted 
lymph  is  used.  The  cost  of  the  tuberculin  used  in  an  average  sised  injec- 
tion is  about  fifty  cents. 

The  normal  temperatures  are  usually  taken  before  and  at  Injection. 
Tuberculous  anyials  respond  by  a  rise  in  temperature,  usually  beginning 
from  six  to  ten  hours  after  injection,  but  exceptionally  not  showing  until 
as  late  as  sixteen  to  eighteen  hours.  There  is  usually  no  marked  swelling 
at  the  point  of  injection,  but  sometimes  uneasiness,  rigors,  chills  and  diar- 
rhcea  are  noticeable.  Diarrhcsa  often  affects  healthy  cattle  also,  and  is 
caused  by  the  expulsion  of  the  tuberculin  by  way  of  the  bowels.  In  some 
of  our  work  at  this  Station  and  in  the  State  the  "  normals  "  *  have  been 
taken  some  days  after  injection.  This  has  worked  well  and  saved  taking 
the  "normals"  of  animals  which  later  prove  to  be  healthy,  It  is  not  safe, 
however,  to  take  theee  temperatures  the  day  after  injection,  as  the  tem- 
perature often  rises  the  second  day  nearly  as  high  as  on  the  day  after 
injection.  All  temperatures  are  taken  by  inserting  a  clinical  thermometo' 
into  the  rectum  or  vagina  for  from  three  to  five  minutes.  Normal  tempera- 
tureeshould  be  taken  atleasttwice.  The  temperatures  after  injection  should 
be  taken  at  least  once  in  three  hours,  beginning  six  hours  after  and  continu- 
ing  until  twenty  to  twenty -four  hours  after  injection.  Variations  occur  in 
the  normal  temperatures  of  different  cows  and  of  the  same  cows  at  dif- 
ferent times  in  the  day.  The  average  normal  temperature  of  a  cow  ia  not 
far  from  101.8°F.  It  may  rise  to  I0S.5°  or  sink  to  100°.  An  increase  of 
^  over  noTTnal  temperature  after  injection  is  ground  for  gaspuAm,  un- 
less there  is  evident  reason  for  it  (cow  in  heat  or  near  calving,  change  of 
conditions  or  surroundings,  etc.)  while  h^;her  figures  make  the  case  yet 

Ttiere  M  Tteed  of  earful  observation  and  trained  intelligence  in  the 
interpretation  of  the  results  of  the  tuberculin  test,  since  apparent  reactions 
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Bometimea  occur  which  might  miolead  the  unskillful  or  coreleis.  The 
tett  it  too  delieate  for  ordinary  hands.  The  Bureau  of  Animal  Induatrj 
and  the  importers  of  the  Qermaa  goods  are  exceeding!;  conservatiTe  in 
placing  the  Ijmph  onl;  with  reepousible  parties. 

Tfae  action  of  tnberculin  upon  the  tubercle  bacillus  is  that  of  an  exoit- 
auL  Itarousee  ttie  germs  to  increased  activity,  haateuB  the  progrewctf  the 
disease,  tends  to  scatter  the  infection  throughout  the  body  and  throws  th« 
animal  into  a  feverish  condition,  as  shown  by  a  rise  of  bodily  temperature 
of  from  3°  to  8°  F.  The  tubercular  tissue  degenerates  rapidly  through  the 
usual  stages,  the  germs  rapidly  increase  in  number,  a  new  extension  of 
the  disease  in  the  form  of  acute  miliary  tuberculosis  usually  occurs  and 
death  by  so-called  "quick  consumption"  ensues.  This  action  is  what 
brought  Koch's  lymph  into  disfavor  as  a  cure,  except  in  cases  of  lupus 
(tuberculosis  of  the  skin)  and  other  localized  formsof  the  disease  where  the 
diseased  tissue  is  sloughed  otT.  But  the  very  featuree  which  prohibit  its  use 
as  a  cure  are  those  which  give  it  ita  value  as  as  a  diagnostic  agent  (means 
ofdeterminingadisease  by  distinctive  marks,  syniptoms  or  characteristics) 
in  cattle.  The  tuberculous  animal  because  of  the  very  presence  and  action 
of  the  tubercle  bacilli  in  its  s^tem  becomes  more  or  less  charged  ifith 
toberculin.  The  system  is  inured  to  this,  however,  but  it  is  supposed  that 
its  balance  is  upset  by  the  injection  of  more  tuberculin,  the  germs  are  ex- 
cited U)  greater  activity  and  fever  ensues. 

Tuberculin  was  first  used  as  a  diagnostic  agent  in  veterinary  practice 
in  1891  by  Prof.  W.  Outmann**,  of  the  Veterinary  Institute,  Dorpat,  Russia. 
The  Taberculoeis  Commission  of  the  Veterinary  Department  of  the  Univer- 
sity of  Pennsylvania,  Prof.  W.  L.  Zuill",  Chairman,  were  the  first  to  use  it 
in  this  country,  late  in  the  same  year.  Many  of  the  Experiment  Stations,  * 
Cattle  Commissions  and  veterinary  surgeons  of  this  and  other  countries 
have  experimented  with  it  since  this  time  and  have  generally  found  it  suc- 
cessful. 

Hie  Experiment  Stations  of  Canada,  Vermont,  New  York,  New  Jersey, 
Pennsylvania,  Virginia,  Wisconsin  and  Minnesota  have  used  it  with  con- 
vincing results.  A  list  of  their  publications  on  the  subject  will  be  found 
at  theend  of  this  bulletin. 

Quotations  might  be  made  from  the  reports  of  many  inveetigators, 
American  and  foreign,  but  the  following  may  sufSce : 

"We  shall  now  stop  publishing  reports  on  tuberculin  in  the  Berlin  Vet- 
erinary Weekly  unless  they  contain  some  new  facts  or  views.  Since  the 
publication  of  the  reports  of  the  extensive  experiments  of  the  Boyal  Health 
offloe,  we  may  regard  the  question  of  the  value  of  tuberculin  in  the  diag- 
nosis of  tuberculosis  of  cattle  as  settled.  The  proof  which  has  been  pre. 
St.  Bait.  Woch.  f.  LiDdw.  Oeweberfl.  u.  Bandel ;  slso  reported  In  DaaCaobe  Holkerel 
2<>IL,1sn,pp.S1'81. 
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Hentod  to  our  readers  is  more  than  sufflcient.  The  results  are  absolute 
and  gratifying,  and  show  that  tubercutia  is  a  reliabU  agent  for  deti^r- 
mining  the  presence  of  tuberculoeie  in  cattle"." 

OBJKCnONS  TO  THK  TCBKHCULIN  TEST, 

Objections  having  some  basis  In  fact  have  been  raised  to  the  use  of 

tuberculin  in  veterinary  practice.    They  are,  briefly  stated  : 

1.  The  temperature  of  healthy  auimalB  and  those  affected  with  other 
diseases  Bometimes  rises  after  the  injection  of  tuberculin. 

2.  Some  tuberculous  animals  do  not  react  to  tuberculin. 

3.  Tuberculin  does  not  determine  the  stage  of  the  disease,  but  con- 
demns animals  which  might  live  for  years  and  possibly  recover. 

4.  Tuberculin  may  produce  the  disease  in  healthy  animals,  and  cer- 
tainly hastens  its  progress  in  tliose  affected. 

5.  Any  test  to  be  effective  must  be  followed  by  thorough  eradication. 
It  is  impossible  to  stamp  out  tuberculosis  for  financial  reasons  and  because 
of  its  prevalence  in  the  human  family. 

To  the  first,  second,  third,  last  half  of  the  fourth  and  the  fifth  counts 
in  the  inditement  the  test  must  plead  guilty.  TTie  tuberculin  test  ts  not 
infallible.  There  have  been  mistakes  made  in  its  use  by  incompetent  per- 
sons and  it  has  occasionally  failed  in  careful  hands.  Experience,  however, 
has  brought  a  greater  measure  of  success,  unfavorable  reports  are  now  rare 
and  many  who  considered  tuberculin  unreliable  are  acknowledging  that 
the  fault  was  their  own.  But,  notwithstanding  its  occasional  and  admit- 
ted failures,  it  has  proved  infinitely  more  reliable  than  any  other  means 
of  diagnosis  now  in  use. 

Let  us  consider  these  objections  : 

1.  Apparent  reaction  of  non-titberctilous  animals. — Every  animal 
is  liable  to  fever  and  may  be  thus  affected  after  a  tuberculin  in- 
jection independant  of  tubercular  lesions.  A  cow  for  a  few  days 
before,  nt,  and  for  some  days  after  calving  may  have  abnormally 
high  temperature.  Yet,  on  the  other  hand,  one  of  us  has  had  healthy 
cows  calve  in  the  middle  of  the  test  without  showing  any  fever 
whatever.  We  have  also  found  that  the  standing,  due  to  the  neces- 
sity of  frequent  taking  of  temperature,  tends  to  cause  acute  laminitis  (in- 
flammation of  the  sensitive  stmcture  of  the  feet)  accompanied  by  a  rise  of 
temperature,  which  might  be  mistaken  for  a  reaction  caused  by  tubercu- 
lin. The  altered  conditions  of  confinement  during  summer  when'.thecows 
are  naturally  at  pasture  maS'  also  cause  a  fevered  condition.  Cows  in  beat 
are  apt  to  be  feverish.  The  temperatures  of  such  cows  fluctuate  more 
than  those  of  a  cow  reacting  to  tuberculin.  Such  cases  are  usually  readily 
detected  by  the  careful  observer.     Great  care  should  be  used  in  the  inter- 
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Section  of  a  lung  tubercle  from  Experiment  Station  cow  "Sadie's  1 
light."  The  tubercle  is  the  bean-ahaped  mass  standing  out  from  the  c 
It  contaioecl  caseous  and  calcareous  matter. 


A  portion  of  a  tuberculouB  lung  (bovinej.        [After  Virchow.] 
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An  aggravated  case  of  tuberculosis  of  the  oiitentuni  (covering  of  the  abdom- 
inal viscera);  also  a  tulierculous  gland.  (Reproduced  from  photograph  loaned 
by  Dr.  DriDkwat«r,  Rocliealer,  N.  Y.) 
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Opened  glands  from  Experiment  station  cow  "Floss."  The  caseous  degene- 
ration is  shown  by  the  roughened  iiurfacea.  These  glands  are  several  times  nor- 
mal size. 
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pretation  of  the  re«iilta  of  the  injectJoti  of  two-year-olds  with  theit  first 
caU.  The  explanation  for  this  may  be  that  the  cbangee  caused  by  their 
first  gestation  are  such  as  to  render  their  systems  readily  fevered  by  any 
excitement.  Care  should  be  taken  not  to  inject  directly  into  a  lymph  or 
blood  Tesssl,  lest  neighboring  glands  become  ioflBiued.  Mistalce*  have  been 
made  by  careless  post-mortems,  and  many  who  hare  reported  reactions  in 
healthy  animals  are  acknowledging  that  they  failed  to  make  careful  ex- 
aminations of  all  organs,  bones,  joints  etc.,  or  did  not  use  the  microscope. 
It  has  been  claimed  that  animals  saffering  from  actinomycosis  may  react 
to  tuberculin.  From  a  practical  standpoint,  since  lump  jaw  is  contagious, 
and  communicated  to  roan,  this  makes  little  difference,  yet  it  is  not  im- 
possible that  there  may  have  been  tubercular  letiions  overlooked  in  these 
cases.  One  of  us  had  two  cases  of  this  kind.  One  cow  with  lump-jaw 
gave  no  reaction  whatever  to  tuberculin;  another  with  both  tuberculosis 
and  lump-jaw  gave  the  highest  reaction  (106.6°)  yet  obtained. 

S.  NorMtaction  in  tuberctdon*  animals. — These  cases  are  sometimes 
fouad.  Vfe  have  found  two  cases  of  non-reacting  tuberculous  cattle  in 
over  a  thonaand  injected.  This  may  be  explained  in  two  ways.  It  is  a 
well-known  fact  that  some  individuals  are  not  affected  in  the  oidinary 
manner  by  certain  drugs.  For  instanoe,  morphine  does  not  narcotize 
some  people.  It  is  possible  that  these  cases  may  be  similarly  explained. 
Or,  the  animal  may  be  so  thoroughly  diseased  that  its  system  is  already 
saturated  with  the  natural  tuberculin,  so  that  the  slight  addition  has  no 
effect.  Usually  such  cases  may  be  detected  without  recourse  to  tuberculin 
or  in  spite  of  its  luck  of  reaction.  We  have  noticed  in  our  experience 
that  very  old  cows  do  not  respond  so  readily  to  the  usual  amount  injected, 
8.  IndUcriminate  Condemnation  of  all  Stages  of  the  Diaeate.— 
Neither  the  length  of  time  elapsing  between  injection  and  reaction, 
the  duration,  or  the  heighth  of  the  fever  indicate  the  extent  of  the  lesions 
of  the  disease.  The  slightest  and  most  recent  cases,  as  well  as  those  of 
long  standing  are  betrayed.  Herein  lies  the  peculiar  value  of  the  test.  Itfs 
questioned  by  some  veterinarians  whether  for  practical  purposes  animals 
very  slightly  affected  should  be  considered  tuberculous.  Probably  many 
might  live  for  years  without  marked  advance  of  the  disease.  But  who 
eball  say  in  such  cases  when  the  danger  line  is  passed  ?  Is  It  worth  while 
to  prolong  for  a  year  or  two  the  life  of  a  few  confessedly  tuberculous ' 
animahito  run  the  risk  of  infecting  a  herd  as  well  as  human  beings?  While 
maoy  animals  Init  slightly  affected  mi^t  live  for  years  in  apparent  health 
and  asefulneas,  a  tuberculous  animal,  whatever  its  condition,  is  a  con- 
stant menace  to  the  other  members  of  the  herd,  and  to  thoee  who  care  for 
it  or  consume  its  products.  If  to-day  the  germs  are  inactivu,  to-morrow 
they  may  pass  into  the  blood,  to  the  udder  and  infect  the  milk.  It  is 
stated  on  good  authority  that  the  tubercle  germs  may  exist  in  the  milk 
(•veo  when  the  udder  is  not  affected.    The  preservation  of  a  single  tuber- 
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oulous  animal  inritea  renewed  diee&ee.  There  are  as  jet  few,  if  any. 
antheotioaMd  published  accounta  of  cur«d  borine  tuberculosJB,  although 
poBublj  fayoraUe  climatic  conditions  ma;  arrest  the  prepress  of  the  dis- 
ease. Viewed  solely  from  a  monetary  stand-poitit;  the  truer  economy  lies 
in  the  exclusion  of  every  poaeible  source  of  future  infection. 

4,  Prodvction  of  the  Disease  in  Healthy  Animal*  and  iti  Aggrava- 
tion tn  Jid>erouloua  Animate. — Tuberculosis  ia  primarily  due  to  the 
tubercle  bacillus.  If  the  lymph  is  property  made  and  sterilized  every 
germ  and  spore  in  it  ia  killed,  and  hence  it  cannot  cause  the  disease. 

During  the  preparation  of  this  bulletin  one  of  us  wrote  to  a  large 
number  of  veterinarians  all  over  the  United  States,  askiog  among  other 
questions  whether  it  was  possible  for  tuberculin  to  cause  tuberculosis,  or 
any  other  disease,  in  a  hitherto  healthy  cow.  But  two  replies  were  received 
in  the  affirmative  while  a  large  number  claimed  the  impossibility  of  such  in- 
fection with  properly  made  and  carefully  baodled  tuberculin.  These  two 
replies  were  received  fromgentlemen,  eminent  in  the  profeBaion,  who  have 
been  working  together.  They  base  their  belief  in  the  poesible  infection  of 
healthy  animals  upon  the  fact  that  they  have  found  the  bacillus  in  tuber- 
culin, and  they  claim  that  it  is  unwise  to  use  the  material  until  more  ia 
knows  of  its  power  to  produce  immunity,  or  poMibly  a  prediepoeitlon  to 
tuberculosis. 

The  first  claim  simply  emphasizee  the  necessity  of  care  in  the  prepara- 
tion and  use  of  the  material.  The  lymph  was  first  used  for  diagnostic  pur- 
poses ia  veterinary  practice  nearly  three  years  ago,  and  the  evidence  ia 
already  strongagainstthe  probability  of  any  predisposition  being  caused. 
For  example,  the  Pennsylvania  Experiment  Station  herd  waa  first  injected 
in  June,  1893  and  has  been  twice  injected  since,  the  last  time  within  a  few 
weeks.  The  disease  was  discovered  on  the  first  injection,  hut  not  oueitber 
of  Che  succeeding  trials".  It  is  nearly  two  years  since  we  first  used  tuber- 
culin and  cattle  then  injected  and  recently  reteated  have  shown  no  evi- 
dence of  diseaae.  While  this  evidence  is  Suly  negative.  It  is  confirmed 
by  similar  teats  elsewhere.  Theru  is  still  much  to  be  learned  in  the  use  of 
tuberculin.  It  is  already  claimed  that  other  materials  will  cause  the 
same  febrile  reaction.  Tauriu  and  Kreatin  (Merck's)  have  given  good 
roaults  in  the  hands  of  Dr.  W.  L.  Zuill  of  Philadelphia,  and  E,  Centauni 
claims  that  "it  has  been  proved  that  identically  the  same  action  as  that 
of  tuberculin  can  be  produced  by  the  injection  of  the  extracts  or  other 
products  of  various  bacteria,  even  such  as  are  known  to  have  no 
pathogenic  (disease -producing)  proprieties"."  If  further  experiment  con- 
firms these  results,  and  these  or  other  materials  are  found  to  he  as  reliable 
as  tuberculin,  they  should  and  undoubtedly  will  supplant  it,  since  they 
obviate  the  danger  which  lies  in  careless  making  and  use  of  tabercolin. 

17.     PEiin.Stil 
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The  a^gravatioD  of  the  disease  in  tubercnlouB  animals  is  not  a  valid 
argument  in  cases  where  suoh  as  react  ore  promptly  killed.  Ko  one  who 
eKpeote  to  lc«ep  his  mild  casen  should  permit  ita  nse,  for  it  onlj  makes  a 
bad  matter  worse. 

5.  A  thorough  eradication  an  impoMibilitp.— The  complete  eradica- 
tion of  tuberculoBis,  its  "stamping  out"  is  not  a  work  of  years,  but  of 
decadee,  perhaps  centuries.  But  increased  knowledge  and  better  means 
of  detection  enable  us  to  make  a  stronger  flght  against  It.  We  now 
know  how  and  why  it  attacks,  may  detect  ite  presence  and  do  much 
to  prevent  its  ravages.  We  may  confidently  expect  yet  more  light 
,  as  time  goes  on.  If  we  cannot  eradicate  tuberculosis  in  the  near  future, 
let  OS  do  what  we  can  in  that  direction. 

When  the  great  conflagatione  of  Chicago  and  Boston  were  at  their 
height,  the  firemen  did  not  reel  up  their  liOEe  and  go  home  becnune  the 
flames  were  apparently  beyond  their  control.  They  worked  uiouud  (lie 
edges  of  the  fire,  and  blew  up  buildings  yet  unbumed  iu  its  path.  They 
did  what  they  could,  and  finally  controlled  the  fiames.  Similarly,  in  the 
battle  with  human  and  animal  tuberculosis,  weeding  out  disease  here  and 
there,  disinfecting,  and  the  destruction  of  property  in  the  shape  of  animals 
in  the  interests  of  the  public  health  axe  good  pidicy  until  better  knowledge 
and  means  enable  us  to  do  more  complete  work.  The  question  of  the  re- 
lation of  the  State  to  the  individual  and  to  disease  will  be  considered  later 
in  the  bulletin,  (pages  68-66.) 

7.    INTER-RELATION  OF  HUMAN  AND  BOVINE  TUBERCULOSIS. 

Bovine  tvbeTvulotis  is  infectious.  Hundreds  of  experiments  have 
proved  that  this  disease  may  pass  from  a  tuberculous  to  a  healthy  animal. 
Stahl  cites  6S0  experiments  in  the  transmissiou  of  tuberculosis  to  lower 
animals  by  direct  experiment  with  convincing  results  in  every  case.  Koch" 
and  others  have  inoculated  healthy  animals  of  many  sorts,  with  tubercu- 
lous bovine  tissue  and  reproduced  the  disease.  Bollinger*",  Ernst  and 
Prters"  and  others  have  infected  calves  and  swine  by  feeding  them  tuber- 
cnlous  milk.  The  unboiled  milk  of  tuberculous  cows,  without  indications  of 
diaeased  udders,  infected  a  herd  of  English  pigs'*.  The  motherof  calf  No.  8of 
tbeStation  herd  is  healthy,  and  the  tubercular  mesenteric  lymphatic  glands 
of  thecalf  were  probably  duetodrinkingtheherdHkimmilk,  A  litter  of  five 
pigs  oat  of  apparently  strong  and  healthy  parents,  were  killed  last  winter 
by  one  of  us.  All  were  tuberculous,  and  in  one  case  it  was  generalized 
and  far  advanced.    They  had  been  fed  on  the  mixed  skimmilk  of  a  cream- 
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erj,  and  on  two  diilereat  occasions  Qowa  supplying  this  creamery  had  been 
tested  and  killed  because  of  tubercalosia.  Many  of  the  pigs  fed  on  the 
ekimmilk  of  the  Mountain  View  herd  at  East  Burke,  Vt.,  (78  out  of  91 
cattle  found  tuberculous  by  the  tuberculin  test  and  confirmed  by  post- 
mortem) were  found  when  butchered  to  be  aa  tuberculous  aa  the  cattle. 
At  another  farm  where  the  Station  reterinarian  was  called  to  use  the 
tuberculin  test,  over  sixty  cows,  over  a  huudred  bogs,  all  the  chickens,  the 
dogs  and  even  the  family  cat  were  exterminated  because  of  this  disease. 
The  location  of  the  disease  at  both  ends  of  the  line  of  cows  in  the  Station 
barn,  with  but  one  diseased  cow  in  the  middle  is  suggeetive  in  this  con- 
nection. 

Human  tiiberaulogia  U  infeetioua. — This  belief  was  held  before  the 
Christian  era.  About  a  hundred  years  ago  the  doctrine  of  hereditary  trans- 
mission was  advanced,  but  our  present  knowledge  of  its  germ  origin  has 
forced  the  profession  back  to  the  old  belief  in  infection  with  hereditary 
predisposition  as  an  accessory  cause.  There  are  now  scores  of  obeervations 
on  record  in  medical  journals  which  are  positive  evidence.  Without  going 
into  details  a  few  may  be  cited  : 

Italy's  mild  climate  has  long  invited  consumptives  from  evet?  direc- 
tion, who  have  so  infected  the  couDtry  that  even  among  its  natives  Uie 
disease  is  almost  epidemic  and  its  consumption  death  rate  higher  than 
that  of  any  other  European  country. 

"Prison  consumption  is  notorious.  Kennan"  reports  it  to  be  a 
great  scourge  in  Siberian  prisons.  There  is  usually  a  greater  proportion 
of  this  disease  in  "institutions"  than  where  human  life  is  lees  seggre- 
gated.  Cjrnet "  found  during  twenty-flve  years  in  thirty-eight  clois- 
ters, 3,099  nuas  acting  as  nurses  had  died.  Of  these,  1,300  or  sixty-three 
per  cent,  had  died  of  tuberculosis,  or  four  and  a  half  times  the  usual  pet- 
centa^e.  This  aeemdd  due  almost  entirely  to  their  greater  exposure  to 
infection ." 

A  recent  example  close  at  hand  may  be  found  in  the  report  for 
1893  of  Dr.  J.  B.  Ransom,"  physician  of  the  S^ate's  Prison  at  Dannemora, 
Clinton  County,  New  York.  He  states  that  the  percentage  of  total  deaths 
from  tubercular  disease  in  that  prison  is  over  80  per  cent,  In  a  private  let- 
ter to  one  ot  U4  be  states  that  he  does  not  connect  this  with  the  milk  supply, 
which  is  but  small  per  man. 

"  la  a  lying-iu  boipital  in  Berlin  was  a  nurse  whose  business  it  was 
to  resuscitate  children  who  were  bora  asphyxiated  b;  breathing  into 
their  lungs.  OF  ten  infants  so  treated  everyone  died  of  tuberculosis. 
This  nurse  didd  and  upon  examination  showed  that  her  lungs  were  tuber- 
culous. The  children  were  shown  to  have  been  born  of  healthy  par- 
Three  Orecian  surgeons  injected  the  sputa  of  a  consumptive  into 
the  thigh  of  a  fisherman  whose  death  from  gangrene  was  inevitable. 
Previous  to  injection  they  examined  and  found  the  lungs  sound  and 
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healthy.  He  had  no  known  hereditarj  predisposition  to  tuberculoeie.  In 
three  weeks  the  lungs  showed  signs  of  diseaae,  and  at  death  (from  gao- 
greoe)  in  thirty-eight  days  aiter  injecuon,  seTenteen  tubercles  were  found 
at  the  aummit  of  the  right  lung,  two  on  the  upper  part  of  the  left  lung 
Kfid  two  on  the  liver," 

Eight  cases  of  consumption  occurring  within  a  few  months  in  an 
English  conventwere  traced  to  a  single  case.  There  had  been  no  isola- 
tion, but  all  had  slept  in  the  same  general  dormitory.  On  isolation  of  the 
eick  and  proper  disinfection  the  disease  stopped." 

Biggs"  cites  a  case  reported  by  Schweiininger.  Tappeiner  conducted 
experiments  on  doge  causing  them  to  breath  air  artiflcially  infected  with 
tubercle  baccilii.  His  servant  not  believing  in  the  danger  and  disregard- 
ing warning:B,  persisted  in  entering  the  inbalation  chamber.  He  was  free 
from  hereditary  predisposition,  robust  and  healthy.  He  died  of  acute  tuber- 
culosis in  fourteen  weeks,  and  an  autopsy  abowed  the  same  lesions  as  those 
found  in  the  dogs. 

Dr.  Dewevre  of  Paris  noted  that  three  brothers,  all  his  patientp, 
Buccessively  sickened  and  died  of  tuberculosis.  They  bad  shared  the  same 
bed,  and  were  all  bed-bug  bitten.  He  found  this  bed  over-run  with  bed- 
bugs, and  learned  that  it  had  been  tlius  infested  for  five  years.  Thirty 
bugs  were  caught  and  put  upon  three  healthy  guinea  pigs,  all  of  which 
Boon  died,  and  post-mortems  showed  well-marked  tuberculosis.  From  the 
diluted  and  filtered  pulp  of  fifty  crushed  bed-bugs  bacterial  cultures  were 
obtained  which  caused  typical  tuberculosis  when  inoculated.''' 

Flies  have  sometimes  been  known  to  disseminate  anthtax  and  other 
germ  diseases.  It  is  also  claimed  that  they  eat  and  disseminate  tubercul- 
ous sputa,  that  the  germ  may  be  found  in  their  bodies"  and  that  fiy 
specks  carefully  removed  from  the  material  to  which  I  hey  clung  and 
injected  have  caused  tuberculosis  in  guinea  pigs  ". 

A  cook  in  removing  a  glass  sputum  cup  broke  it  and  a  splinter  of  the 
glass  punctured  her  finger.  Two  weeks  later  a  swelling  appeared,  which 
grew  until  finally  amputation  was  necessary.  Examination  showed 
numerous  miliary  tubercles  containing  the  characteristic  luhercle  bacilli". 

A  young  surgeon,  Laennec*'  by  name,  bad  a  somewhat  similar  ex- 
perience. He  wounded  the  index  finger  with  a  saw  blade  while  cutting  a 
tuberculous  vertebra.  A  ^nriall  rounded  tumor  with  the  physical  charac- 
teristics of  tubercle  appeared  at  the  spot  and  was  removed. 

Dr.  Eve*'  relates  the  cases  of  two  children  circumcised  when  eight 
daysold  in  tiie  Jewish  manner  bya  tuberculous  rabbi.  In  one  case  at  six 
weeks  tubercular  swellings  developed  and  in  five  months  caseous  abscesses 
formed,  the  material  of  which  injected  into  guinea  pigs  induced  general 
tnberculosis.     The  other  child  showed  similar  symptoms. 

Dr.  H.  C.  Ernst'"  stated  that  be  "had  here  something  like  two  thou- 
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aand  referenoes  to  articlm  written  in  rU  languages,  and  in  different  parts 
of  t)te  world,  bearing  upon  and  proving  the  infectioas  nature  of  tnbercu- 
losia,  includinfc  onl^  the  literature  extending  over  about  the  past  seven 
years," 

Human  and  Bovine  TiAeratiIo»ia  are  identical.  The  germs,  the  le- 
sions, and  in  manj  respcota  the  b; mptoma  are  the  same.  Lower  animals 
inoculated  with  the  tubercalous  products  of  man  contract  the  diaeaee,  the 
reeults  are  precisely  the  same  as  when  the  products  of  other  animals 
are  used,  and  the  microscope  shows  the  eame  germ  present.  Doge,  cats 
and  poultry  have  in  many  cases  on  record"  become  infected  from  eating 
human  sputa,  while  guinea  pigs  inoculated  with  fresh  or  dried .  sputa,  or 
forced  to  inhale  the  dust  of  dried  sputa,  have  suooumbed  to  tuberculosis. 
There  is  no  reason  to  beUeve  that  larger  animals  ma;  not  as  readily  be 
infected  in  the  same  manner. 

Human  tubercTiioni  infecta  the  lower  animoZs,  and,  what  is  vastly 
more  important,  and  the  central  fact  which  prompts  the  publication  of 
articles  of  this  nature,  bovine  tubbkcclosib  infects  has. 

Bovine  TuBBBOlTLOeiS  Tbanshissable  to  Uan, 

It  is  obvious  that  direct  experiment  on  man  with  tuberculous  material 
from  the  lower  animals  is  out  of  the  question.  There  are  on  record,  how- 
ever, a  number  of  cases  of  accidental  infection  of  human  lieings  by  the 
products  of  tuberculous  cattle.  There  is  reason  to  believe  that  countless 
thousands  of  deaths  have  occurred  due  to  this  source  of  infection,  which 
have  not  been  tUus  ascribed  and  of  which  no  record  has  been  made.  Chil- 
dren are  more  lihely  to  be  inFected  than  adults,  owing  to  their  tissues  being 
less  resistant  and  because  their  chief  food  is  milk.  It  should  not  be  infer- 
red, however,  that  disease  and  death  of  necessity  follow  the  consumption 
of  tuberculous  meat  or  milt.  The  following  are  some  of  the  authenti- 
cated cases  of  accidental  infection  which  have  come  to  our  notice. 
It  is  not  to  be  Inferred  that  they  are  of  necessity  all  or  the  strongest  on  rec- 
ord. 

Dr.  Anderson  oF  Seeland,  reports  a  case  of  a  babe  fed  on  the  milk 
of  a  cow  having  tuberculosis  of  the  udder.  The  child  died  at  six  months 
with  tuberculoBis.  The  mother  also  developed  symptoms  of  the  disease 
after  the  child's  birth.  It  was  considered  that  botn  contracted  the  disease 
from  the  cow's  milk.'" 

Ollivier,"  at  a  meeting  of  the  Academie  de  Medicine  of  Paris, 
stated  that  a  patient  of  his,  a  young  woman  twenty  years  old,  of  vigorous 
health  and  without  conatitutlonal  trouble,  had  acute  tubercular  menin- 

«T.  Peten;  Vet.  Jonrzi&lXVIII,  ISS7,  p.  lU:  Noaard;  Bocaell  de  Med.  Vet.  an- 
aeEe,l&fiS,  IIS7i  iUd,  1889,  SS;  Mif  1889  anueie,  BS:  LaHallerie^  L&  Semalne  Med.  1888, 
and  other*,  see  alio  sch  and  7th  Bepoiti  Bnrean  or  Animal  Industry,  IB8S.18B0.  p. 
4T-W. 

18.    Hatcb  Exp.  SuUoii  of  tfua.  Ag*)  College,  BdI.  No.  t,  p.  Id. 

!«.  BaowrlologlDal  World,  Aug. 'SI,tTaiulated  fonu  AUzeiD.  Med.  Cent  Zelt!  alio  La 
semalne  MMfoal,  Parle,  Feb.  W,  1B». 


.vGooglf 


BoriNS  TrBKBOULosie.  55 

gitU  (inflammation  of  the  membrftoes  of  the  brain  of  tabercolar  origin). 
She  had  been  educated  at  a  boarding  school  where  thirteen  pupils  had  been 
ill  of  ftud  six  had  died  of  tuberculosis  within  a  few  months.  The  milk 
supplied  CO  the  Bohool  was  from  cows  kept  on  the  plac«.  Upon  examina- 
tion tb«ee  animals  were  found  to  have  tubercular  ulcers  on  their  udders, 
and,  after  being  slaughtered  were  found  to  be  generally  tuberculous. 

A  Scotch  familj,  all  of  stunlj  health,  had  R  herd  of  cattle  which 
developed  tuberculoais.  Two  daughters,  being  young,  wer^  brought  up  on 
the  milk.  Their  two  older  brothers  were  more  fond  of  whiskey  than  of 
milk.  They  are  living  healthy  and  hearty,  -while  their  two  sisters  are  ly- 
ing in  their  graves,  victims  oC  tuberculosis'^. 

In  the  practice  of  Dr.  Stang  of  Amorback,  a  well-developed  five- 
year-old  boy,  from  sound  parents,  whose  ancestors  on  both  sides 
were  free  from  heraditai?  taint,  succumbed,  after  a  few  weeks 
illnMS,  with  acute  miliary  tuberculosis  of  the  lungs  and  enormously  en- 
larged mesentrio  glands.  A  short  time  before  the  parents  had  their  family 
cow  killed  And  found  her  the  victim  of  advanced  pulmonary  tuberculons*'. 

Dr.  Demme  records  the  cases  of  four  Infants  in  the  Child's  Hos- 
pital at  Berne,  the  issue  of  sound  parents,  without  any  tuberculosis  an- 
cestry, that  died  of  intestinal  and  mesenteric  tuberculosis,  as  the  result  of 
feeding  on  the  uosterilized  milk  of  tuberculous  cows.  They  were  the  only 
cases  in  which  he  waaable  to  exclude  the  possibility  of  other  causes  for  the 
di«eaae,  but  in  these  he  was  satisfied  that  the  milk  was  alone  to  blame". 

The  infant  son  of  a  college  mate  of  one  of  us,  a  comparatively 
strong  and  healthy  child  of  twenty-one  months.  vi3lt«d  his  uncle  for  a 
week.  While  there  he  drank  the  uosterilized  milk  of  a  cow  which  was 
scon  after  condemned  and  killed  in  a  Btat«  of  generalised  tuberculosis.  A 
few  weeks  after  his  return  the  child  began  to  fail,  and  died  three  months 
after  the  fatal  visit,  a  mare  skeleton,  with  tabes  meaenterica,  or  consump- 
tion of  the  bowels.  Both  of  the  child's  grandfathers  had  died  of  tuber- 
culosis when  over  sixty  years  of  age,  as  well  as  two  grand  aunts  and  one 
grand  UDcle.  The  child  never  saw  but  one  of  these,  and  him  but  two  or 
three  times,  and  for  short  intervals  only,  A.  second  child  brought  up  on" 
sterilized  milk  is  in  robust  health.     Both  parents  are  in  excellent  health. 

A.  child  four  years  old,  great  grandson  of  Henry  Ward  Beecher 
died  last  March  at  Yonkers,  N.  T.,  of  tubercular  meningitis.  The 
diagnoBie  was  confirmed  by  specialists.  There  were  no  hereditary  ten- 
dencies to  the  disease  known.  The  certainty  that  he  had  the  disease,  and 
the  inability  to  account  for  it  from  human  agencies,  led  the  physicians  to 
suspect  the  milk  of  two  Alderney  cows,  on  which  thechild  had  been  main- 
ly fed.  Both  the  tuberculin  teat  and  the  post-mortems  showed  that  both 
animals  were  tuberculous.  Through  the  kindness  of  Dr.  J.  8.  Lamkin  of 
Yonkers,  who  made  both  tests  and  post-mortems,  sections  of  the  lunge  and 
a  gland  were  sent  to  us.     They  were  found  to  be  highly  tubenjulous". 

Hay  80,  '79,  a  cow  died  of  generalized  tuberculosis  in  Providence, 
B.  I.,  the  lungs,  moat  of  the  abdoniinal  viscera,  muscular  tissue  and 
udderheingtuberculous,  Themilkhadbeenusedintbefamilf.  InAugust, 
the  baby  was  taken  sick  and  died  in  seven  weeks  of  tubercular  meningitis. 
Poitniortem  showed  tubercular  deposits  in  the  membranes  covering  the 
brain,  and  some  in  the  lungs.  Two  years  later  a  two-year-old  child  in  the 
same  family  died  of  tubercular  bronchitis,  and  seven  years  later  a  nine - 

so.   DiseoMlon  aa  TaberonloslB,  Hetaag  Kat.  Vet.  Aisn.  London,  Har  'St: 

Eitiaatsd  from  Lsotars  to  ud.  Suiitary  Coaaall  b;  Dr.  Bobt,  Ward,  1868,  p.  10. 
1141   Law:   CameU  Unlvertity  Kxp.  Sut.,  BdI.  >o.  U,  p.  1ST. 
U.    PilTatelStlertOf.  L.  B.;  alio  reported  bj  Law.  I^d.  p.  UT. 
U.    n.  T.  San,  MarOhU.'H.  Abo  private  letters  to  J.  L.  H. 
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jeax  old  boj,  "delicate"  for  jee,n,  died  of  "quick"  coDsamption.    So  far 
as  knowD  the  family  on  both  sides  were  rugged  and  healthy". 

Dr.  H.  M.  Pond"  reports  four  cases  of  tuberculoaia  in  one  family, 
of  which  three  werp  fatal.  He  considered  the  milk  of  their  cows  to  be  the 
source  of  the  diseaae,  since  those  animalu  were  apparently  tuberculous. 

In  the  spring  of  1890,  Dr.  Oage,  city  physician  of  Lowell,  UasB., 
had  asa  patient  an  infant  which  died  of  tubercular  meningitis.  Its  parents 
were  healthy,  and  surroundings  good.  It  had  never  been  fed  Bnything 
but  the  milk  of  a  single  cow.  The  cow's  milk  was  microscopically  ex- 
amined and  found  to  contain  the  bacilli  of  tuberculoeis.  Guinea  pigs  in- 
occulated  with  her  milk  developed  the  disease.  A  second  child,  fed  upon 
the  same  milk,  was  developing  similar  aymptoois  to  those  discovered  in 
the  child  that  died.  Dr.  Oage  could  find  no  way  to  prevent  the  sale  of  the 
milk  unless  he  bought  and  paid  for  the  cow  out  of  his  own  pocket.  So  far 
as  he  knew  she  was  still  being  used  for  a  milk  supply  a  year  later". 

The  following  cases  of  infection  from  eating  meat  or  direct  inoccula- 
tioD  may  be  cilied'°.  A  woman  whose  ancestors  were  without  tuber- 
culous taint,  ate  eleven  chickens  bought  from  a  neighbor.  These  chickens 
bad  been  in  the  habit  of  greedily  eating  the  spittle  of  their  consumptive 
owner.  They  were  but  slightly  roasted  before  eaten.  The  woman  soon 
developed  a  well-marked  case  of  tuberculosis  of  the  bowels. 

Dr.  Treon"  describes  the  poor,  emaciated,  diseased  animals  fur- 
nished to  the  tribes  of  Northwestern  Indiana,  how  thev  eat  the  liver,  tal- 
low and  eutrails  raw  and  fresh,  and  how  the  carcass  is  aried,  pounded  and 
packed  in  skins  to  be  eaten  later,  uncooked,  even  though  the  animal  died 
of  dis«aae.  The  Indian  mortality  from  consumption  is  GO  per  cent,  of  all 
deaths  at  several  points,  while  at  Crow  Creek,  Dakota,  SO  out  of  the  total 
Indiin  population  of  1200  die  yearly  of  consumption  and  scrofula*". 

Dr.  Washington  Matthews''  spent  twenty-one  years  among  the  In- 
dians. Hestat«8that  their  food  is  the  primary  cause  of  disease  among 
them,  and  that  when  the  supply  of  fresh  beef  is  liberal  the  consumption 
death  rate  is  highest. 

A  gentleman  after  eatinic  something  infected  with  tuberculosis  has  a 
nodule  of  tuberculous  tissue  form  upon  his  tongue". 

Tscberming  attended  a  veterinarian  who  cut  his  finger  during  a 
post-mortem  on  a  tuberculous  cow.  An  ulcerated  swelling  formed,  which 
on  removal  proved  to  be  tuberculous  and  contained  the  characteristic 
bacilli'*. 

Law'^  reports  a  case  in  his  personal  experience  precisely  parallel  with 
Tscherming'B. 

Pfieffer  attended  a  veterinarian  of  good  constitution,  without 
hereditary  predisposition;  who  cut  his  right  thumb  deeply  during  a  post- 
mortem on  a  tuberculous  cow.  The  wound  healed,  hut  remained  swollen. 
A  year  later  pulmonary  tuberculosis  had  developed,  and  in  two  and  a  half 
years  after  the  wound  the  man  died,  PoHt-mort«m  examination  showed 
tuberculosis  of  the  joint  of  the  wounded  thumb  and  of  the  lungs". 

£S.  Ernnt;  Report  to  Mass .  Soc.  Proinot.  Agr.,  p.  A;  also  reprint  In  HalCli  Eip,  State 
of  Mass.  Agl.  CollcuB, Bui.  Ko.  8,  p.  iO. 

BB.    Pacific  Med.  iSiirg,  Jour.  18J8, 

ST.  Ernst:  Hurlrig-befora  Committee  on  Pu^illc  Healtb,  Maas.  Leglalatore  of  ISSl; 
Publicatlone  Mhsb  ,  Soa.  Fromot.  Agr.,  p.  18. 

;B.    U  Mtll<He:~L>  Scniilnc  Med.  iBSB. 

6>.  HoldEr;— Uedical  Record,  Aug.  is.  iSoi,  quoud  bj  Liiw,  ibid,  p.  iji.  ScniluU  ii  lu- 
uillyortubirculouiDriElD. 
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Dr.  Graat"  sent  a  letter  ot  inquir;^  ^  about  3000  medical  men  and 
veterinarians  of  thehighestetanding.  "Outof  ISOOot  1300  answers  re- 
ceived but  two  expressed  an  absolute  disbelief  in  milk  as  a  vehicle  for  the 
virus  of  tuberculosis;  there  were  a  la^^  number  who  expressed  their  be- 
lief Id  it:  a  large  number  who  stated,  what  is  perfectly  true,  the  difScultjr 
of  proving  such  a  thing,  but  expressed  their  belief  in  it  ;  and  a  compar- 
advelj  small  number  who  furnished  me  with  cases  which  thef  believed 
were  diatinctlj  traceable  to  the  milk  coming  from  tuberculous  cows. 

I  have  records  of  oases  of  probable  infection  of  children  from  the  milk 
of  mothers  with  tuberculosis  ot  the  lungs  and  mamma.  I  have  cases  of 
the  infection  of  chidrea  from  milk  coming  from  tuberculous  cows.  I  have 
a  large  number  of  cases  from  veteriDarianB  showing  the  infection  of  calves 
from  tuberculous  cows;  and  it  seems  to  me  that  the  amount  of  evidence 
obtained  from  the  clinical  side  is  very  great." 

Dr.  E.  O.  Shakespeare,  Ex,  U.  S.  Cliolera  Commissioner  says  "With  all 
its  terrors,  it  (cholera)  is  not  nearlv  so  deadly  as  is  tuberculosis,"  "and  "It 
has  been  found  that  in  infants  and  young  children  in  some  large  cities  the 
mortality  from  some  form  of  tuberculosis  is  far  greater  than  is 
generally  believed,  amounting,  in  some  localilies.to  one-fifth  of  the  deaths 
m  the  joung.  The  significant  fact  in  this  connection  is  that  it  is  most  fre- 
quently some  part  of  the  digestive  passages  that  became  first  affected."'* 

In  this  connection  by  way  of  negative  evidence  it  is  int«resting  to . 
compare  the  geographic  distributation  of  cattle  and  tuberculosis.  Dr.  E. 
F.  Brush",  of  Mount  Vernon,  N.  Y.,  has  given  years  of  study  and  investi- 
gation to  this  matter,  and  in  his  papers,  scattered  through  the  New  York 
Medical  Journal,  makes  the  statement  that  tuberculosis  does  not  exist  among 
people  which  do  not  employ  milch  cattle.  The  inference  to  he  dra'n'n  is 
not  that  human  tuberculosis  comes  mainly  from  cattle,  for  man  gets  his  in- 
fection mostly  from  his  fellow  man,  but  that  possibly  the  primary  source 
of  infection,  and  more  or  lees  of  its  maintenance  and  extension  are  due  to 
cattle.  Whatever  be  the  inference,  there  is  little  question  that 
human  consumption  is  relatively  less  prevalent  in  countries  where 
there  are  few  or  no  cattle,  (Hebrides,  Iceland,  Newfoundland,  Algiers,  in- 
terior Southern  Africa,  parts  of  Ecuador  and  Peru  and  islands  of  the- 
Pacific)  and  where  reindeer,  (Northern  Norway,  Sweden,  Finland,  Lap- 
land, Greenland)  goats  or  mares  (Kirghis  Steppes)  furnish  the  milk.  In 
someoCthewesternSouth  American  countries  cattleare  used  only  for  beef, 
since  "sontany  cases  of  consumption  have  been  traced  to  its(milkl  use,  that 
the  entire  population  (of  Eastern  Peru)  with  scarcely  a  single  excep- 
tion, leave  it  entirely  alone" '°. 

67.     Ripon  4i>i  AudiuiI  M«ti>>E  FaTDcn  Inil.  New  CatUe  Co.  DeUwiirc,  p.  16. 

as.     Medial  Newi,  Mircb  96.  iS^, 

«,.  N.Y.  Mc<].Jnir.:  "  BotIiu  Tuberculp.!.,-  Marsh  =4, '88,  PP  3M-3'j;  "Th.  Rcl«ion. 
ihip  eiiitiaf  belvHB  Hunun  and  Bovina  Tub«n:uloj!i,"  J""*  'S. 'B9,  pp.  641-650;  "On  tha 
CoiKldat  Gsogiaphlcal  DliIribuIlaiiDfTulKrcululi  and  Dairy  Cattle,"  March  e.Vi  pp.  3;3-as6, 
"  Slihliitd  Hilk,"  JuiK  »,  '9T,  pp.  jij.t:.,  ,  "  One  of  the  AppueDl  Reuoiu  >hr  Man  li  afflicted 
wltb  TubaTculaaif,"  Dee.  ic,  'eji,  PP-  ^iJ^St- 

».  D*  Balb  Id  "NatloD."    Qnowd  hj  Baot.  World,  J->  p.  317. 
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Is  the  milk  of  a  cow  dangenmi  if  the  udder  ii  not  affected  f  Authori- 
ties di£Far.  Koch",  Nocard"  aad  others  failed  to  infect  (utimata  with  milk 
from  tuberculous  cowa  whose  udders  were  unaSeoted.  On  the  other  hand, 
Bang",  Bollinger^*,  HlrsChberger",  Bmst  and  Petflrs",  Smith  and  Eil- 
bourne"  and  Law"  hare  succeeded  in  infecting  animals  with  the  milk  of 
tuberculous  oows  with  apparently  sound  udders.  In  Bang's  work  most 
pain^takiug  microsoopical  examinations  of  the  udders  of  six  cows  giving 
iufectious  milk  failed  to  show  lesions.  The  conclusions  drawn  by  Ernst 
and  Peters  from  their  careful  w6rk  at  Mattapan,  Haas. ,  are: 

l»t.  And  emphaticdUy,  that  the  milk  from  cowa  affected  with  tuber- 
euIo«ts  in  any  part  of  the  body  may  contain  the  virus  of  the  diteaee. 

Sd.  That  the  virut  is  present  whether  there  is  disease  of  the  udder  or 
not. 

Sd.  That  there  it  no  ground  for  the  oMertion  that  there  tmut  be  a 
lesion  of  the  udder  before  the  milk  can  contain  the  infection  of  tvberevio- 
•i*. 

4th.  That,  on  the  contrary,  the  bacilli  of  tubereulosie  are  pretent  and 
active  in  a  very  large  proportion  of  caees  in  the  milk  of  cowa  affected  with 
tuberciiloai*  but  with  no  ditcoverable  lesion  of  the  udder. 

The  fact  that  bovine  tuberculosis  may  be  transmitted  to  lower  animals 
is  absolutel7  proved  bj  hundreds  of  positive  experiments,  and  that  it  ma; 
likewise  infect  human  beings  through  association  and  by  their  cooeomp- 
tion  of  meat  and  mOk,  while  not  proved  by  direct,  positive,  intentional 
experiment,  is  placed  practically  beyond  doubt  by  many  observations 
of  accidental  infection. 

Can  the  germ  be  killed  and  tvJxrcidoua  rrteat  and  miik  be  made  eafe 
to  eat  by  cooking  t 

The  l>eef  muscle  is  seldom  affected,  but  the  small  lymphatic  glands 
'between  the  muscles,  commonlycutand  eaten  insteaksandroaste  ace  often 
diseased.  The  flesh  itself  of  the  pig  is  affected,  and  tuberculous  pork  is 
much  more  dangerous  than  tuberculous  beef.  The  interior  of  a  rare  roast 
or  steak  is  not  heated  to  a  point  to  insure  safety,  but  all  germs  in  a  well- 
done  or  well-boiled  piece  are  usually  killed. 

71.  Loo  olt. 

?1.  Bacuell  do  Med,  Vet.  umeie  1889,  p.  W. 

TS.  DdOtiahsZeltf.  TUermed  XIU,  13SS,  aUo  Confrra)  pourl'etode  delaToberoD- 
loae  1888. 

».  DeutsohB  Zelt  f.  Thiermed  XIV  SSI. 

7a.  Dentaohs  Aroh.  f.  Kiln.  Hed.  XLIV  MO;  also  InUmac  Kiln.  Bnudsohui,  Sept. 
ii,  '90. 

78.  Trans.  Auoo.  Amer.  Fhfi:  IV,  1989.  Baportto  Mau.  Soe,  Fiomot.  Afr.;  Hatob 
AkI.  £xp.  BU.  bill,  a 

T7.  Barean  or  Animal  Induitrf.  BnL  8;  aUoBthand  Kh  Eeporti  saniB,  p.  H, 

T8.  ConiBll  DnlT.  Bip.  SUt,  BdL  BS,  p.  IM. 
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It  milk  be  boiled  tor  halt  an  hour,  or  he&ted  by  steam  to  212''F  practl- 
caXlj  all  germ  life  will  be  destroyed.  If  heated  to  ISO'  to  167°F  for  half  an 
hoar  loan  hour  and  then  cooled  (rapidly  If  posaible),  the  growth  of  such  diB* 
ease  producing  germs  bb  are  not  killed  i« retarded  for  aperiod of  twenty-fonr 
hours  or  more.  The  albumen  is  not  coagulated  at  these  temperatures,  the 
milk  is  more  palatable  and  digeetable  than  if  sterilized  and  is  practically  safe 
for  prompt  u«e.  Pasteurized  milk  will  not  keep  quite  as  long  as  sterilized 
milk.  Either  tterUitation  or  pasUtttHzation  it  highly  deairdbU  with 
mUk  intended  for  children,  and  is  not  a  serious  task.  If  bottles,  one-half 
to  three-fourtlie  full  of  milk,  are  eteamed  for  half  an  hour  in  a  com- 
mon steamer  on  the  kitchen  stot-e,  all  disease  germs  will  be  killed.  The 
mouths  of  the  bottles  should  be  then  plugged  with  clean  abeorbent  cotton 
or  cotton  wool,  as  soon  as  removed  from  the  steamer  in  order  to  keep  all 
germs  out.  Half  pint  beer  bottlea  with  patent  stoppers,  coating  sixty  cents 
a  dozen,  are  used  in  the  family  of  one  of  us,  and  the  milk  is  pasteurized 
with  the  stoppers  closed  as  suggested  by  Gary".  A  good  milk  sterilizer 
complete  may  be  bought  for  from  two  to  three  dollars. 

Three  different  models  of  milk  sterilizers  are  shown  hravwith.  The 
"Arnold"  sterilizer  (A|  is  made  by  Wilmot  Castle  &  Co.,  14  Elm  St., 
Rochester,  K,  Y.,  and  sells,  with  bottles,  for  CS.60.  A  recent  modification 
of  this  apparatus  enables  pasteurization  or  sterilization  in  the  seme  appar- 
atus. The  sterilizer  recommended  by  Car;  is  shown  at  B.  A  copper 
sterilizer  of  this  pattern  with  six  patent  stopper  bottles  (shown  in  cut) 
made  to  order  in  Burlington  cost  fS.SO.  The  third  cut  {C)  is  kindly  loaned 
by  the  Bureau  of  Animal  Industry,  and  illuatraCes  a  yet  cheaper  but 
effectual  form  of  sterilizer. 
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Dr.  Law**  points  out  a  hitherto  unappreciated  source  of  danger  in  the 
use  of  the  productsoftuberculouHanimalsevenafter  complete  sterilization. 
He  draws  a  diatinction  between  tubercular  poisoningand tubercular  infec- 
tion. The  product  of  the  life  of  the  tubercle  bacillus  is  tuberculin.  Its 
ptomaines,  being  lifeless,  are  not  killed,  but  are  intensified  bj  beat.  Iliis 
material  being  generally  diffused  throughout  a  tuberculous  subject  exists 
in  its  products.  Hence,  those  consuming  its  products,  even  though  they 
are  sterilized,  are  taking  small  doses  of  tuberculin,  and,  if  the;  are  already 
tuberculous,  the  effect  may  be  to  stimulate  and  extend  the  disease.  The 
traosmiBaion  of  the  germ  is  admitted  to  be  more  common  from  man  to  man 
than  from  animal  to  man.  Though  thus  implanted,  its  subsequent  de- 
atructive  progress  may  be  largely  due  to  the  constant  accessions  of  the 
soluble  poisonous  products  of  tuberculous  meat  and  milk,  without  which 
the  implanted  germ  might  have  lain  dormant.  The  reasoning  from 
known  facts  is  logical,  and  Dr.  Law's  point  seems  well  taken.  It  this  be 
true,  it  goe«i  far  towards  explaining  why  tuberculosis  is  comparatively 
rare  in  countries  where  cattle  are  few.  It  tends  to  place  the  blame  for  the 
extension,  if  not  for  the  inception  of  disease  upon  the  bovine  species. 

Were  it  not  for  the  use  of  tuberculin  as  a  diagnostic  agent  the  con- 
sumer might  be  considered-  to  be  between  the  devil  and  the  deep  sea,  with 
tuberoular  infection  on  the  one  hand  and  tubercular  poieoningon  the  other. 

The  reader  ahould  neither  infer  that  there  it  of  necesaitj/  more  bovine 
tubercidom*  now  than  tn  years  past,  nor  that  the  danger  to  human  lift  it 
greater.  If  some  of  the  ewtoms  of  modem  life  )iave  increased  our  dan- 
is.  Alabama  Ag4.  Eip,  Sutlon.  Bol.  E8. 

aa.  Ibid.  p.  Its. 
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gert,  others  have  decreated  them.  We  are  hearing  more  about  tubereu- 
lotie  now  than  ever  before,  timply  beeaiue  we  know  more  about  it.  Btit 
eo  long  as  the  human  death  rate  from  this  dieease  remains  at  its  present 
height,  it  will  be  profitable  to  contimie  to  discuMS  measures  for  its  preven- 
tion. Nor  should  our  dairymen  and  breeders  become  needlessly  alarmed. 
Probably  not  one  animal  in  thirty  throughotit  the  State  has  the  disease, 
and  there  are  thousands  of  herds  entirely  free.  What  we  need  is  simply 
that  (HI  realize  the  nature  'and  conditions  of  the  disease  and  of  its  spread. 
This  done  they  ean  breed  and  care  for  their  stock  understandingly,  weed 
out  suspects  at  once,  disinfect  where  needed,  in  short,  use  all  possible  pre- 
cautions to  avoid  the  disease.  To  this  end  a  fvil,  free,  temperate  and 
intelligent  discustion  is  invited. 

Is  bovine  tuberculosis  curable  t  The  usual  opinion  is  that  treatment 
ia  of  little  avail,  that  it  ia  troubleeome  and  ooetlj,  and  that  the  results  are 
nnsatisfactory.  Some  belieTe  that  climatic  change  benefits  cattle  aa  it 
does  mankind.  It  is  true  that  the  steers  of  the  high  altitudes  of  the  West 
are  practically  free  from  this  diaeaee  It  ia  doubtful,  however,  whether  it 
would  pay  to  tiy  climatic  change  upon  many  animals  or  whether  Western 
stock  owners  would  admit  confessedly  tuberculous  animals  among  their 
hitherto  unaffected  stock.  The  proverb  "  An  ounce  of  prevention  is  worth 
a  pound  of  cure,"  is  applicable  to  this  disease.  We  may  look  forward  to 
curative  measures  in  the  future,  but  at    present  the    means  are  not 

e.    PEEVENTION. 

Since  the  results  of  curative  treatments  are  uoaatisfaotor;,  and  pre- 
vention is  the  watchword,  how  may  the  disease  be  most  surely  prevented  t 
Both  human  and  bovine  tuberculosis  are  distinctly  preventable.  The 
measures  that  may  be  taken  to  prevent  its  spread  are,  briefly  ; 

1.    Rigid  offleial  xTispection  of  cattle,  meat  and  milk. 

e.  The  immediate  destruction  or  sterilization  of  human  sputa  and 
ail  tuberculous  discharge*. 

3.  The  careful  disinfection  of  rooms,  hospital  wards,  bams,  etc., 
occupied  by  tuberculous  men  or  animals. 

Iliough  thus  briefly  summed,  the  execution  of  these  measures  involve 
a  mass  of  details.  Sumptuary  laws  are  always  difficult  to  enforce  andques- 
titmv  of  possibility  and  expediency  should  ent«r  into  consideration  before 
enactment.  "The  fountain  cannot  rise  h^her  than  ita  source,"  and  until 
the  people  tlwroughly  appreciate  the  dangers  and  understand  the  cause 
and  means  of  prevention  of  tuberculosis,  its  control  will  be  difficult. 

The  following  precautions  will  be  found  useful  by  the  stock  owner  in 
weeding  out  or  keeping  out  tuberculosis. 
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1.  The  cow  Btable  should  be  light,  well  ventilated  and  diy,  the  water 
pure  and  fresh,  the  feed  nntrftious  and  plentiful,  the  breeding  jadiclotta, 
with  due  regard  to  constitution. 

3.  So  far  as  possible  cattle  ahoold  be  kept  from  licking  each  other, 
from  eating  from  the  same  manger  and  from  interchange  of  mangers. 

S.  Suspected  animals  should  be  isolated,  should  neither  eat  nor 
drink  from  a  common  manger  or  drinking  trough,  nor  should  their  orts  be  i 

fed  to  other  cattle.      Old  cows,  tboee  having  huskj  or  rattling  cough, 
wheezj  breathing,  nasal  discharge,  enlarged  glands  under  the  skin,  dis-  ' 

eased  udder,  garget  (sometimes),  diseased  joints,  etc.,  unthriftness  in  gen- 
eral, cattle  with  weak  oonatitutions  and  poor  physical  conformation  (nai^  I 
row  chest,  light  barrel,  long  legs,  pot  bellies,  etc.),  are  most  open  t«  suspi- 
cion.    Such  animals  should  be  examined  by  a  skillfui  veterinarian,  and  in 
case  of  doubt  should  be  t«Bted  with  tuberculin.      If  a  single  animal  shows  i 
tuberculosis,  the  whole  herd  should  thus  be  teBt«d. 

4.  No  new  animal  should  be  admitted  from  herds  in  which  contagious  ! 
disease  has  existed,  from  city  or  swill  stables,  or  that  shows  signs  of  dis- 
ease or  unthriftness,  unlees  tuberculin  tested.    It  is  almost  equally  desire-  i 
ble  that  unsuspected  animals  also  be  thus  tested.  ' 

e  person  should  work  with  live  stock  or  prepare 

0^  All  tuberculous  animals  should  be  killed  and  their  carcasses  either 
burned  or  deeply  buried  in  places  where  animals  have  no  access. 

T.  Disinfection  should  be  thorough  and  extend  to  all  products  of  and 
articles  used  by  the  cattle.  The  means  used  at  this  Station  were  burning 
sulphur  in  the  closed  stable,  washing  or  spraying  every  square  inch  of 
surface  with  a  solution  of  one  part  corrosive  sublimate  in  one  thousand 
parts  of  water  and  the  replacing  of  all  the  wood-work  of  the  mangers. 
Corrosive  Biiblimate  it  a  violent  poUon  and  thould  be  used  with  care. 

The  foUowiag  directions  for  disinfection  will  be  found  useful  in  cases 
of  animalldisesse : 

1.    Remove  and  burn  all  loose  litter,  hay,  rubbish,  etc. 

3.  Wash  all  mangers,  hay  racks  and  all  wood  work  with  a  dilute 
solution  of  corrosive  sublimate  as  Btat«d  above. 

8.  Whitewash  all  the  inside  of  the  building,  especially  mangers,  bay 
tacks,  etc.,  and  all  wooden  utensils  used  in  the  bam  with  a  white  wash 
containing  one  pound  of  chloride  of  lime  to  four  or  five  gallons  of  water. 

4,  Remove  and  bum  all  [rotton  wood  work,  particularly  about  the 
mangers,  drinking  troughs,  etc.  It  is  advisable  to  replace  these  even  if 
sound. 
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9.     RELATION  OF  THE  STATE  TO  TUBERCULOSIS. 

The  r«latioa  of  the  Slate  to  contagious  and  infectious  animal  diseasea 
is  a  qaeation  on  which  there  is  wide  divereitf  of  opinion  and  practice. 
The  most  effectual  work  in  the  mppresBion  of  animal  diseaae  is  that  done 
under  goTemmental  supervision  since  it  is  more  apt  to  be  done 
in  a  sfatenoatic,  intelligent  and  thorough  manner.  The  National  govem- 
ment  has  recaatly  stamped  oat  contagions  pleuro  pneumonia  in  cattle, 
but  taberculoeia  is  wide  spread,  more  insidloua,  more  diSicult  to  di- 
agnose and  cannot  be  thus  aaail;  handled.  The  experience  of  other 
States  in  this  matter  may  prove  instructive. 

We  have  obtained  this  data  by  correspondence  with  the  officials  in 
charge  of  this  work  in  the  various  States. 

Maine,  New  Hampshire,  Maasaohuaetts,  Maryland,  Ohio,  Indiana, 
niinois,  Michigan,  Kansas.  Colorado  and  Missouri  hare  Boards  under  var> 
iousui-nsj,  Mjantially  Cattle  Commissions.  In  Vermont,  Rhode  Island, 
Connecticut  and  Pdnniylvaaia  the  Boards  of  Agriculture,  or  a  committee 
of  the  same,  act  as  Cattle  Commiaaioners.  In  New  York,  New  Jersey, 
Hinneaota  and  Tennessee  the  State  Boards  of  Health  attend  to  this  matter- 
Host  of  the  Southern  states  and  some  of  the  far  Western  statee  exercise  no 
control  whatever  over  animal  disease.  Some  of  tlie  Boards  have  veterina- 
rian members,  some  do  not.    All  however  employ  veterinarians. 

Data  was  obtained  from  all  the  States  having  controlling  boards  east 
<rf  the  Mississippi,  with  the  exception  of  Wisconsin. 
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Otrty    handled 
few  eases. 

No. 

lUlat^. 

Glanden;  only 

Favor  inderaul 
lyal^ck  value 

NO. 

No, 

Yes. 

Favorably. 

No. 

No, 

Michig,o. 

.. 

UnfBTOrable. 

T^&i 

NO. 

No.                       Notcouiddeml 

Not  recogniied  Not  as  a  Board. 

as—-, 

Colorado. 

Yes:    limited 

furnished  '  hy 
chooae  id. 

".^bsolutely^ 

from  tubereu- 
losis. 

Oregon. 

Va.    Yes, 

MiaWBri. 

Yea.    Uw  en- 
ableii  qiuran- 

Only  for  gland- 

Favorable. 

antitie. 

Not  as  a  Board. 

Of  the  atatea  having  oocEUion  todetilwith  bovine  tttberouloais  which 
reported,  six  pa^  little  attention  to  it.  New  York,  PenuaylTaniaajidHIn- 
nexita  have  taken  the  most  advanced  grounds  regarding  its  suppression, 
or  the  fifteen  State  Boards  answering  the  question  regarding  the  opinion 
held  by  the  Board  ot  the  indemnity  system,  nine  were  favorable  to  it, 
three  did  not  consider  it  owing  to  lack  o(  funds,  and  three  did  not  favor  it. 
Maryland,  Ohio,  Indiana,  Uianesota,  Missouri,  Kansas,  the  Southern 
States  and  most  ot  those  of  the  far  West  have  no  indemnity  system,  while 
the  laws  of  all  the  New  England  and  Middle  States  permit  it. 

The  arguments  iot  and  against  the  indemnity  system  may  be  summed 
up  briefly  as  follows  : 

1.  The  indemnity  system  encourages  the  disclosure  of  the  existence  of 
disease  and  faToniitsmoreootnplet«  eradication,  whiletheabsenceof  some 
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BUcb  eyatAta  leads  to  the  concealment  and  dispersion  of  disease.  In  many 
cases  tfaecomparativelf  small  expenditure  for  indenmitj  distributed  among 
maaj-  tai  payers  is  truer  economy  than  the  losses  in  life  and  money, 
caused  by  animal  diseases  which  have  been  concealed. 

2.    The  indemnity  system  recognizes  the  rights  of  property. 

8.  Since  the  public  is  benefited  in  being  guarded  against  disease,  it 
should  bear  its  share  of  the  cost  of  that  protection. 

On  the  other  hand  : 

1.  The  indemnity  system  is  apt  to  encourage  disease.  The  stock 
owner  is  lees  careful  if  he  can  rely  on  the  State  to  purchase  his  infected 
aainials,  even  though  at  a  low  rat«. 

2.  Diseased  animals  are  often  collected  at  a  low  figure  from  other 
owners  and  other  States  for  the  purpose  of  getting  indemnity  from  the 
State. 

8.    It  is  liable  to  become  a  burden  to  the  tax  payer. 

4.  The  State  essentially  insures  breeders  and  owners  against  their 
mistakes  and  misfortunes.  While  it  is  hard  to  lose  property  in  any  form, 
a  diseased  animal  is  a  nuisance.  There  should  be  no  question  between  a 
loss  of  dollars  and  the  not  improbable  ruin  of  the  health  of  human  beings. 

Prom  the  standpoint  of  disease  eradication  only,  there  is  no  question 
that  a  liberal  indemnity  promptly  paid  is  preferable  to  any  other  course. 

The  Bureau  oF  Animal  Industry  of  the  Department  of  Agriculture  at 
Washington,  is  employed  in  a  thorough  iDTeetigation  of  tuberouloeis, 
using  a  special  appropriation  of  $100,000  for  the  purpose.  An  Eng- 
lish Parliameatary  Commission  has  been  considering  the  matter  for 
nearly  three  years  and  is  expected  to  report  thb  year.  The  Danish  go*- 
erumaut  ha^  taken  an  advanced  stand,  and  in  April  1893,  appropriated 
$13,01)0  for  the  purposeot  inaugurating  a  thorough  system  of  tuberculin 
tests  throughout  the  Kiogdom.  DisiafeAion  and  separation  are  to  be 
used  and  a  strong  fight  against  bovine  tuberculosis  will  be  made. 

The  Legislature  of  1893,  abolished  the  board  of  cattle  commissioners 
and  placed  the  execution  of  the  statutes  regarding  cattle  diseases  in  the 
bauds  of  the  State  Board  of  Agriculture.  The  following  circular  has  been 
issued  by  that  Board  explaining  their  attitude  towards  tuberoulosis, 
copies  of  which,  with  bond,  may  be  obtained  of  any  of  the  members  of  the 
Board  on  application. 

Office  of  Cattle  Couhissionebs, 
Dear  Sir:  Bkamdom,  Vt. 

The  attention  of  cattle  owners,  and  the  public  generally,  is  being  at- 
tracted towards  the  disease  called  Tuberculosis.  This  is  a  very  old  disease 
among  cattle,  dating  to  the  Middle  Ages,  and  Is  almost  identical  with  con- 
sumption in  the  human  family,  and  is  trausmittable,  under  favorable  con 
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ditions,  from  the  human  family  to  cattle,  and  from  cattle  to  the  human 
family  by  means  of  the  germs  of  disease  contained  in  the  sputum  thrown 
from  the  lungs  in  coughing.  It  is  also  claimed  that  the  disease isconveyed 
to  the  human  family  by  the  uee  of  the  dairy  product  of  tuberculous  cows, 
the  truth  and  extent  of  which  is  now  being  tested  by  experiments.  The 
disease  is  usually  of  slow  progress  and  difficult  to  detect  by  exterior  ap- 
pearance except  in  advanced  Htagea,  or  when  located  in  the  lungs. 

It  has  recently  been  claimed  by  scientists  that  Kocli's  Lymph,  called 
Taberculin,  is  a  means  of  detecting  the  disease,  even  when  not  apparent 
from  any  outward  test. 

The  Bureau  of  Animal  Industry  offers  to  furnish  a  limited  amount  of 
Che  Lymph  to  the  different  Experiment  Stations  and  Cattle  Commissions, 
provided  they  will  slaughter  such  cattle  as  the  Lymph  indicates  have  the 
disease,  and  report  to  Washington. 

There  are  at  the  present  time  many  experiments  being  made  to  test 
the  danger  to  the  human  family  from  the  use  of  the  dairy  product  of  tu- 
berculous cowB ;  also  to  test  the  efficacy  of  the  Lymph  as  a  certain  and 
aafe  guide  for  its  detection. 

On  account  of  the  unsettled  conditions  connected  with  this  disease, 
the  Board  of  Cattle  Commissioners  do  not  feel  warranted  in  taking  ex- 
treme grounds,  but  are  willing  to  aid  science  in  offering  the  services  of  an 
expert  in  applying  the  tuberculin  to  any  herd  where  itmsy  seem  advisable 
— provided  the  onner  of  such  herd  will  agree  to  slaughter  and  allow  the 
examination  of  all  that  respond  to  the  tubeTculin  test,  without  compensa- 
tton  froEQ  the  State. 

Victor  I.  Spkab,        """"' 

J.  O.  SANBVaD,       I  . 

H.  W.  Vail,  f  °^ 


Office  of  Cattle  Cokmibsionbrs, 

Bbandon,  Vt. 
Dear  Sir: 

In  consideration  of  free  veterinary  services  and  free  use  of  tuberculin 
supplied  by  the  State  Cattle  Comntisslon,  in  response  to  my  application  to 
them  for  inspection  of  my  dairy  herd,  I  do  hereby  agree — 

To  slaughter  all  animals  declared  by  the  veterinarin  to  be  tuberculous, 
at  such  time  and  place  as  he  shall  appoint ;  to  allow  him  to  make  post- 
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mortem  examiaation  of  snch  slaughtered  cattle ;  to  afford  him  such  assist- 
ance in  elaughter  and  preparation  for  post-mortem  ae  he  may  require — 
with  the  distinct  understanding  that  I  shall  not  hold  the  State  of  Vermont, 
or  any  person  or  persons,  or  the  Board  of  Cattle  Commiuionere,  iDdlvidu- 
allf  or  severally,  liable  for  payment  for  any  animal  or  animalB  eo  slaugh- 
tered. 


V.    BIBUOGRAPHY. 

Hie  following  list  comprises  all  thepublicationson  thegeneralaubject 
of  tuberculosis  issued  by  American  Experiment  Stations,  the  Bureau  of 
Animal  Industry  of  the  Department  of  Aftriculture,  and  most,  if  not  alI,of 
thoee  issued  by  the  Cattle  Commissions  of  the  New  England  and  Uiddle 
States  and  Ontario.  Most  of  these  publications,  (if  in  print)  may  be  ob- 
tained free  upon  application. 

EZPBBDIENT  STA.TION8. 

Delaware  (Newark)— Fifth  Annual  Report.  Consumption  in  Hilch 
Oows(Bovine  Tuberculosis);  A.  T.  Neale;  pp  40  G2, 8  pages. 

Maine  (Orono)— Annua!  Report  1890,  Part  II.;  Report  on  Tuberculosis; 
F.  L.  Russell;  pp  50-64  6pt^es. 

Bui.  No.  IS,  June  1894 ;  The  suppression  of  bovine  tuberculosis  and 
glanders;  F.  L.  Russell,  7  pages. 

MtUKtchasetU,  (Hatch  Station,  Amherst}— Bui.  No.  3,  Jan.  1889;  Tub- 
erculosis; G,  H.  Fernald;   20  pages. 

Bnl.  No.  a,  April  1890;  How  far  may  a  cow  be  tuberculous  before  her 
milk  becomes  dangerous  as  an  article  of  food.  Extract  from  Beport  to 
Mass.  Soc.  Promote  Agr. ;  H.  C.  Ernst;  pp  18-24, 13  pagee. 

New  J^»eu  (New  Brunswick)  Bnl.  No.  101,  July,  1894,  also  Annual  Re- 
port, 1898 ;  On  the  Use  of  Kocli's  Lymph  in  the  Diagnosis  of  Tuberculosis 
in  Cattle;  3.  Nelson  ;  77  pages,  6  plates. 

Nete  York,  (Cornell  Station,  Ithaca}— Bui.  No.  85,  April,  1894;  Tuber- 
culosis in  relation  to  Animal  Industry  and  Public  Health;  James  Iaw;  pp 
103-167;  54  pages. 
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Pmiuylvania  (State  CoUege,  Centre  Cki.)— Bui.  No.  31,  October,  1898; 
The  Koch  Te^t  Cor  Tub«roulosiH  ;  H.  P.  Armabj  and  L.  Pearnon ;  19  pages. 

Vermont  (Bur]ington>— Bui.  No.  43,  July  1894;  Bovine  Tuberculoais; 
J.  L.  Hills  and  F.  A.  Rich;  pp  17-70,  G4  pages,  4  places^ 

Virginia  (Blacksburg)— Bui.  No.  26,  March,  1898;  Tuberculosis  and 
the  Eocb  Test;  E.  P.  Niles;  ppSO-00;  6  pages. 

Bal.  No.  83,  Sept.  1893 ;  The  cow  is  relation  to  public  health  i  B.  P 
Nilea;  pp  119-129,  6  pages. 

TTueonnn  (Hadison),  Bui.  No.  40,  Jul;  1894;  Tuberculosis  and  the 
Tuberculin  Test ;   H.  L.  Rnssell ;  47  pages. 

Canada  (Ottawa,  Ontario)~Bul.  No.  30,  Febiuary,  1894;  Tuberculosis; 
Wm.  Saunders  and  J.  W.  Robertson;  86  pagea. 

nNTTBD    States    Defabtkent   of    Aqsicdltdke,  Bubsau  or  Aothal 
Industry,  Washinoton,  D.  C. 

First  Annual  Report  (1884);  Report  on  Tuberculosis,  International 
Veterinary  Congress,  Brussels,  1888;  pp  850-866,  IT  pages. 

Fourth  and  Fifth  Annual  Reports  (1887-1868);'  Various  items  concem- 
ing  tuberculoais;  p  499, 1  p^o. 

Sixth  and  Seventh  Annual  Reports  (1869-1890) ;  Tuberculoais  in  Domeeti- 
cated  Animals;  pp  45-63,  17  pages. 

Eighth  and  Ninth  Annual  Reports  (1891-1893)1  Experiments  with  the 
milk  of  tuberculous  cattle;  pp  68-65,  3  pages;  Tuberculosis  in  cattle;  pp 
103-108,  1  page;  Tuberculin;  pp  106-107,  S  pages. 

Special  Report  on  Diseases  of  Cattle  and  Cattle  Feeding  (1893);  Tuber- 
culosis; D.  E.  Salmon  and  J,  T,  Smith;  pp  898-408,  11  pages. 

Cattle  Coumissions,  Etc. 

SfattM  (Portland) ;  Reports  of  Commissioners  on  Contagloua  Diseases 
of  Animals,  1888, 1689,  1890,  1691,  1393. 

New  Hampihire  (Concord) ;  First  and  Second  Annual  Reports  of  the 
State  Board  of  Cattle  Commissioners  of  Nevr  Hampshire,  1891,  1892. 

Vermont  (Brandon) ;  Fourteenth  Annual  Report  of  the  State  Board  of 
Agriculture,  1398-94;  see  also  (Brattleboro)  Report  of  the  Twenty-second 
Annual  Meeting  of  the  Vermont  Dairymen's  Association  (1893);  Tubercu- 
losis; Dr.  Austin  Peters. 

Mcutachugett*  (Boston);  Reports  of  Cattle  Commissioners  in  Reports  of 
Stst«  Board  of  AgrlcultuTe,  1680, 1886, 188T,  1869, 1891, 1693. 

Rhode  Ttland  (Providence);  Report  of  State  Board  of  Agriculture,  1893, 

Connecticut  (West  Cornwall);  Reports  of  Commissioners  on  Disease  of 
Domestic  Animals  in  Reports  of  State  Board  of  Agriculture,  1879  to  189S 
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inclusivet  Reporte  for  1879  and  1887  also  contain  addresaea  on  the  subject 
by  Dr.  N,  Cresey. 

JVeio  Forfc(Albaay);  Report  of  State  Board  of  Health,  1891, 1882,  1888. 

New  Jersey  (Trenton);  Circular  50,  State  Board  of  Health;  B«portB  of 
State  Board  of  Health  in  Reporte  of  State  Board  of  Agricnlture,  1891,  1892, 
1803. 

Pennsylvania  (HarriBburg);  Reports  of  State  Board  of  Agriculture, 
18S6, 1886,  1891.  1893. 

DOaware  (Newark);  ReporU  of  the  Third  (1893)  and  Fourth  (1898)  An- 
nual Meetings  of  the  Farmers'  Institute  of  New  Castle  Co. 

Ontario  (Toronto);  Rep«rt  on  Tuberculosis  in  Ontario,  preaented  to  the 
Provincial  Board  of  Health,  etc.,  by  P.  H.  Bryce,  Secretary;  tbeMilk  Sup- 
ply Problem,  by  P.  H.  Bryce,  Secretary;  Diagnosis  of  Tuberculosis  by 
J.  J.  MaoEenzie. 
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ORGANIZATION 


BOARD  OF  CONTROL. 

PaBS.  M.  H.  BUCKHAM,  ta-oSUiio,  Bariington. 
Hon.  E.  J.  OBMSBEE,  Brandon. 
Hon.  CROSBY  MILLER,  Pomfret. 
Hon.  CASSIUS  PECK,  Brookfield. 
Hon.  G.  S.  FASSETT,  Bnoaburgh. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  and  Chemist. 

G.  H.  PEBKINS,  Entomologist. 

L.  K.  JONES,  Botanist. 

F.  A.  RICH,  Veterinarian. 

B.  0.  WHITE,  AfiBistantCbemiBt. 

D.  D.  HOWE,  Farm  Superintendent. 
J.  E.  FINN,  Dairyman. 

MARY  A.  BENSON,  Stenographer. 

E.  H.  POWELL,  Treaenrer. 

^^°CopieB  of  the  reports  and  bnlietins  of  the  Station  are  sent 
free  of  charge  to  an;  address  upon  application. 

^^"Address  all  commaoications,  not  to  individnal  ofQcers, 
bat  to  the  Agricaltural  Experiment  Station,  Bnrlington,  Vt. 

Offices  and  laboratories  are  at  Experiment  Station  bnilding, 
corner  Main  Street  and  TJniTersity  Place. 

Experiment  Farm  and  buildings  are  on  the  Williston  road 
adjoining  the  University  groauds  on  the  east. 
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By-O.  B,  Perkins. 

I.    BUFFALO  BEETLE. 

The  Buffalo  Beetle  or  Carpet  Beetle  is  Bufficientlr  well  known  in  most 
of  OUT  Vermont  homee  in  the  larva  state,  that  in  which  it  commita  all  of 
its  dejvedatlonB,  bnt  it  does  not  appear  to  be  well  known  in  the  perfect  or 
beetle  stale  and  is  not  always  retx^inized  when  eeen.  It  is  obviouelf 
important  this  peet  ahonld  be  known  in  all  its  different  fornui.  Undoubt- 
edly the  Buffalo  Beetle  is  a  serioas  pest  although,  as  is  verj  likely  to  be 
Ute  caae,  many  of  the  Teports  of  its  deetniotiTeneBs  bsTO  eza^ersted  the 
facts.  It  is  exoeedingly  miechleToua  when  it  infeata  woolen  a,  bnt,  altbongh 
not  wholly  confining  its  ravages  to  this  inat«rial,  it  does  not  often  do  much 
damage  to  other  sabstances.  It  doee  eat  feathers,  furs,  leather  and  per- 
htipB  other  things,  bat  the  accounts  which  have  been  given  from  time  to 
time  of  its  deetmction  of  silk  do  not  seem  well  founded.  Prof.  FemaJd 
romarkB  as  to  this. 

''The  opinion  that  it  injures  cotton  or  silk  goods,  lace  curtains,  etc., 
must  be  erroneouB,  for  I  have  repeatedly  put  the  larvae  or  young  of  this 
beetie'  into  botUca  with  various  substances  for  them  to  feed  upon,  and 
when  tomiahed  with  cotton  and  wool  mixed  goods,  they  invariabl;  ate 
the  woolen  fibres,  leaving  the  cotton  intact;  but  when  I  gave  them  only 
cotton,  ailk,  or  pieces  of  newspaper,  they  as  invariably  died  without  eat- 
ing any  of  these  substances.  The  injuries  reported  to  have  been  done  to 
silk,  lace  cartains,  eto. ,  must  have  been  done  by  some  other  Insect."  Very 
poaaibly  the  other  insect  may  be  in  some  cases  the  Pitchy  Carpet  Beetle 
mentioned  on  a  following  page. 

Just  when  the  Buffalo  Beetle  came  from  Europe  to  this  country,  as  it 
did  at  some  time,  for  like  the  clothes  moths  it  is  originally  Bnropean,  can- 
not be  ascertained.  It  appeared  first  on  the  Pacific  coast  and  is  believed 
by  some  to  have  been  brought  over  at  the  time  of  the  Spanish  occupation 
of  Oalifomia.  It  did  not  appear  on  the  Atlantic  coast  for  many  years  and 
probably  came  from  Europe  directly,  imported  in  woolens.  As  a  houae- 
hoki  peet  it  baa  been  known  for  about  thirty  years,  but  not  as  a  very 
eeriouB  one  so  long.  In  Vermont  it  has  been  troublesome  not  more  than 
ten  years  so  far  as  I  know. 
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Since  it  is  important  that  the  perfect  beetles,  which  lay  the  eggs  from 
which  the  larvae  come,  be  recognized,  theaocompanTUig  figures  are  given 
and  by  the  aid  of  these  one  should  be  able  to  distioguiah  the  Buffalo  Beetle 
fconi  sundry  other  species  which  have  been  mistaken  for  it. 

Through  the  kindness  of  Hr.  L.  O.  Howard,  U.  3.  Entomologist,  the 
cuts  here  given  have  been  obtained  from  C&e  Department  of  Agricoltore. 
Figure  1  shows  the  beetle  in  all  stages  except  the  egg,  enlarged  so  that  its 
distinctive  characters  maf  be  more  readily  seen,  the  little  line  at  the  side 
of  each  showing  the  natural  length.  The  larva  which  is  the  form  com- 
monly seen  and  which  is  therefore  most  generally  known  as  the  Buffalo 
Beetle,  because,  perhaps,  of  its  hairy  appearance,  is  shown  at  a,  upper  side, 
and  b,  lower  side.  In  the  fall  the  larva  change  to  pupae  within  the  dry 
larva  skin.    This  stage,  which  is  very  rarely  seen,  is  shown  in  the  figure. 


Figure  i.-Amtheabkos  bobopbvlabjx,  L. 

Buffalo  Beetle,    a  larva,  upper  side  ;  b  larva,  lower  side  ;  c  pupa, 

d  perfect  insect. 

c.  In  the  spring  these  pupn  transform  into  the  beetles.  Out  of  doors 
these  changee  go  on  more  slowly  than  in  the  house  and  the  t>eettes  do  not 
usually  appear  before  May,  though  they  have  been  seen  the  37th  of  April, 
according  to  Dr.  Lintner.  In  a  house  where  the  temperature  is  always 
warm,  times  and  seasoDs  are  less  observed  by  insects  thsn  they  are  in  the 
outside  climate,  and  these  beetles  may  appear  much  earlier.  Dr.  Lintner 
has  found  them  in  hie  office  as  early  as  the  6th  of  March.  The  perfect 
insect  is  a  very  small  beetle,  not  as  large  as  the  larva,  which  varies  some- 
what in  size,  but  is  usually  rather  less  than  a  fourth  of  an  inch  long,  while 
the  beetles  are  from  1-7  to  8-16  of  an  inch  long  and  nearly  as  wide.  The 
formisseenin  thefigure((D.  The  colors  ore  black,  white  and  red.  By 
reference  to  the  figure,  the  black  and  white  patches  will  be  readily  noticed. 
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The  red  is  oonflned  to  a  somewhat  irregalar  stripe  along  the  middle  of  the 
back  at  the  jonotiOD  of  the  wing  coven  and  from  this  are  three  narrowly 
triangolar  projeotiona  on  eaoh  side.  On  the  head  there  are  abo  a  few  red 
■poti.  Tb«  antemiae  are  quite  characteristic  and  by  them  alone  the  beetle 
ma;  be  divtingairiied  from  other  small  beetles  of  diflFerent  habits.  They 
an  composed  of  eleven  jointi  of  which  the  last  three  are  much  larger  than 
thereat.  The  back  is  but  little  convex.  The  under  side  of  the  body  is 
black  dotted  with  red  and  white.  The  relative  proportions  of  black  and 
-white  vary  coneiderably  In  different  specimens  and  rarely  the  red  along 
tiie  middle  of  the  back  is  replaced  by  white.  It  often  pretends  to  be  dead 
irben  distnrbedBothatifone  is  found  apparently  dead  it  will  be  just  aa 
wretl  to  kill  it  again. 

like  adult  insect  lives  out  of  doors  on  flowering  plants.  It  is,  therefore, 
mooh  lees  often  seen  Inside  the  house  than  the  larva.  It  is  common  on 
spiraea  and  similar  plants  and  upon  Ckimpositae  and  plants  of  the  Foxglove 
family.  From  these  it  fliee  into  the  house  to  lay  its  eggs  on  woolen  eub- 
Btances.  It  seems  etrange  that  so  entirely  innocent  and  beneficial  a  beetle 
Its  the  lady-bug  should  have  been  sooften  thought  to  be  the  Buffalo  Beetle. 
I  have  had  numerous  specimens  of  the  two-spotted  lady-bug  brought  to 
me  for  Buffalo  Beetlee,  though  there  is  very  little  reeemblance  between 
the  two. 

Retnediet.  When  the  Buffalo  Beetle  has  once  become  well  established 
in  ahouseit  oannot  be  eaaUy  dislodged,  but  with  proper  perseverance 
and  cars  it  can  be  driven  out  and  kept  out  from  even  badly  infestedbousee. 
Of  course  if  carpets  fastened  to  the  floor  were  not  used,  but  only  rugs  laid 
down  and  often  shaken  there  would  be  far  less  danger  of  injury  from  the 
ravages  of  the  beetles,  but  if  carpets  are  fastened  down,  a  thorough  lining 
with  paper  will  prevent  many  of  the  larvm,  which  hide  in  cracks  and  crevices, 
from  getting  at  it.  Tarred  paper  next  the  floor  covered  with  some  cleaner 
sort  to  prevent  injury  to  the  carpet  would  undoubtedly  be  most  useful,  but 
the  odor  is  a  serious  objection.  If  larvm  appear,  benzine  may  be  poured 
about  the  edges  of  the  carpet  several  times  during  the  season.  Anexoel- 
lent  remedy  is  corrosive  sublimate,  60  grains,  dissolved  in  a.  pint  of  alcohol 
or  water  and  brushed  over  the  floor  at  the  edj^es  lief  ore  the  carpet  is  laid, 
andalsoover  the  underside  of  the  carpet.  This  soon  destroys  any  insect 
which  attempts  to  eat  the  carpet,  but  chUdren  must  not  play  upon  aoarpet 
so  treated.  A  still  simpler  method  which  is  said  to  be  effective,  is  that  of 
laying  a  damp  cloth  on  the  carpet  at  the  edge  where  it  is  most  likely  to  be 
iufeated,  and  then  placing  a  hot  iron  on  it.  The  steam  thus  produced  pen- 
etrates the  carpet  and  deetroys  any  insects  which  may  be  within  the  range 
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of  its  action.  Ineeot  powdere  are  not  of  any  value  as  remediee  in  this 
case. 

It  will  readily  be  seea  that  the  remedies  named  are  as  available  in  oare 
of  clothing  and  other  articles  as  they  are  for  carpets.  Small  articlea  and 
boxes,  drawers,  etc.,  may  be  effectuallj  freed  from  insect  peets  by  the  ose 
of  benzine  or  bisulphide  of  carbon.  Better  than  any  other  method,  and 
the  simplest  as  well,  when  the  size  of  the  object  likely  to  be  infeetedis  not 
too  great,  ie  tbe  wrapping  it  insmooth,  whole  paper  or  putting  it  into  a 
pai»er  bag  and  sealing  the  opening  with  paste.  If  this  is  done  before  tbe 
beetles  have  had  a  chance  to  depoeit  eggs  upon  tbe  article,  or  larvee  to  get 
at  it,  there  is  no  danger  that  tbe  insect  will  be  alile  to  reach  it. 

There  ia  another  small  beetle  which  has  often  been  confounded  with 
the  Buffalo  beetle,  and  which  is,  when  equally  as  numerous,  even  more 
more  destructive.    This  is 

AttagenuB pioeut,  Oliv,  which  may  be  translated.  Pitchy  GarpetBeetleL 
It  is  a  little  larger  than  the  one  first  considered.  The  wing  covers  are 
really  black,  butthey  are  covered  with  brown  hairs  so  that,  as  it  is  usually 
seen,  the  color  appears  to  be  brown.  It  is  longer  and  narrower  than  the 
Buffalo  Beetle.  The  larva  is  a  hairy  brown  object  with  whitish  rings  be- 
tween the  joints,  and  at  the  posterior  end  is  a  long  pencil-like  tuft  of  hair. 
It  is  a  Uvely  insect,  crawling  rapidly  when  disturbed.  It  seems  to  be  a 
more  general  feeder  than  the  Buffalo  Beetle  and  therefore  is  more  to  be 
dreaded.  It  ia  quite  probable  that  some  of  the  damage  which  has  been 
ascribed  to  the  Buffalo  beetle  is  the  work  of  this  species. 

n.  CLOTHES  MOTHS. 
One  would  auppoee  that  an  insect  so  long  a  household  peet  as  the 
Clothe*  Moth  would  be  well  known  ere  this.  But  it  does  not  seem  to  be  so, 
at  least  in  the  adult  or  perfect  state.  It  is  not  uncommon  to  see  careful 
houaekeepere  chasing  every  moth  that  chances  to  fly  about  the  evening 
lamp  regarding  neither  size  nor  appearance.  And  yet  it  is  not  nncom- 
mon  to  find  the  delicate  little  moths  about  woolens  that  have  been  long  in- 
fested, and  very  little  thought  would  convinceanyone  that  the  much  larger 
moths  which  flit  about  the  lights  cannOt  be  the  same.  Moreover,  every 
housekeeper  knows  that  Clothes  Moths  prefer  darkness  to  light  and  a  little 
thought  would  arouse  a  suspicion  that  Insects  with  this  preference  would 
not  be  likely  to  be  attracted  by  lights.  As  a  matter  of  fact  they  are  not, 
but  if  they  chance  to  beflyingabout  theychoose  the  darkest  parts  of  aroom. 
I  have  spoken  of  the  Clothes  Moth  and  there  is  one  species  which  is  much 
more  common  than  others,  liut  there  are  three  speoies.    Figure  %  is  the 
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moBt  common  and  ia  the  epeciea  the  larvae  of  which  has  the  habit  of  malc- 
ing  for  its  protection  a  case  or  tube  from  the  woolen  on  which  it  feeds. 


% 


*■ 


Figure  3.— Tinea  peliohella,  L, 
Full  grown  moth.    Larva  in  its  case.    Larva  without  case. 
All  about  three  times  enlarged. 
The  case  ia  made  bj  fastening  tiaj  bits  of  whatever  woolen  the  larva 
feeds  upOD  bj  delicate  silk  threads  which  the  larva  Bpins  for  the  purpose. 
Of  course  the  color  of  the  case  depends  upon  the  color  of  the  cloth  eaten 
when  it  was  made.    Prof.  Fernald  bj  feeding  some  larvge  first  with  blue 
flannel  &ad  bj  and  b;  giving  them  red,  found  that  when  the  case  waa  en- 
larged, as  it  needs  to  be  from  the  growth  of  the  larva,  this  waa  accom- 


Figure  3.— Tinea  biseluella,  L. 
Sun  Moth.  Larva.  Cocoon  much  enlarged, 
plished  by  splitting  first  one  end  and  working  in  a  new  piece,  then  the 
opposite  end  is  split  and  a  piece  put  in  there.  Unless  compelled  to  do  so, 
the  larva  does  not  leave  its  case.  The  moth  is  so  well  shown  in  Figure  3 
that  nothing  need  be  said  by  way  of  description  except  as  to  color.  The 
general  color  is  light  brown  on  the  front  wings  and  silver  gra;  on  tbe 
hind  wings.    On  the  front  wings  are  dark  brown  markings  shown  in  the 
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figure.  The  secoad  species  shown  in  Figure  8  is  lesscommon  and  the  Iatvb 
does  not  make  a  case,  but  when  fullj  grown  makes  a  coooon,  seen  in  the 
lower  part  of  Figure  8.  The  moth  is  of  about  the  same  size  as  the  preced- 
ing and  the  expanded  wings  are  half  an  inch  across.  The  general  color  of 
the  moth  ia  light  jellow  and  there  are  no  dark  spots  as  in  the  former 

The  larva  ia  a  small  white  worm,  with  a  light  brown  head.  It  is, 
according  to  Dr.  Riley,  the  most  common  species  in  the  South,  but  here  it 
is  usually  less  common  than  the  other.  In  our  museum  collections,  bow- 
ever,  I  find  it  much  more  commonly  than  T.  pelionella.  Figure  4  shows  a 
third  species  though  it  Is  so  very  rare  that  it  is  of  very  little  consequence 
economically.  The  larva  makes  no  case,  but  burrows  in  whatever  it  feeds 
upon,  thus  making  channels. 


Figure  4.~Tinba  taprtzbixa,  L. 
Semediei:  If  clothing  etc.,  can  be  enclosed  in  perfectly  tight  paper 
bags  before  moths  begin  to  fly  and  lay  their  eggs  they  will  be  completely 
protected.  Out  of  doors  the  moths  do  not  appear  before  the  latter  part  of 
Hay  if  before  June  in  this  region,  and  during  the  month  of  June  the 
campaign  must  be  vigorously  prosecuted.  Articles  found  infested  or  if 
suspected  may  be  sprinkled  or  better  sprayed  with  benzine  and  this  'will 
destroy  even  the  eggs  If  infested  closets,  drawers,  etc.,  are  thoroughly 
treated  with  benzine  in  June  there  will  be  little  trouble  during  the  remain- 
der of  the  season.  After  spraying  and  airing,  articles  may  be  safely 
wrapped  in  papers  or  if  possible  put  in  bags.  A  few  cents  worth  of  paper 
bagsis  worth  far  more  than  costly  cedar  chests  or  closets.  Furniture,  car- 
raiges  or  other  large  articles  in  constant  use  are  not  very  likely  to  be 
attacked.  If  stored  they  should  be  covered  with  paper  if  this  can  be  done 
so  completely  as  to  leave  no  opening  for  the  ingress  of  motbs.  It  this  can 
not  be  done  then  a  spraying  with  benzine  or  bisulphide  of  carbon  early  in 
June,  and  again  in  a  month  or  six  weeks  should  prevent  damage.  When 
more  convenient  cotton  cloth  may  be  substituted  for  paper  in  covering 
carriages  or  other  objects. 
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BULLETIN  NO.  44,  SPRAYING  ORCHARDS  AND 
POTATO  FIELDS. 

Bt  L.  K.  JOHBS. 
I.  SUMMARY, 
n.  Theweatlierof  ISUwasremurkaililydiTUidMarenilt  flmpu 
Jia6MM  dua>g«d  cropi  leu  th&n  lunaL  The  lou  from  apjilo  and  pear 
■cab  was  leu  thaji  in  mort  aeaaons.  Potatou  at  the  Ezpeiimeiit  Farm 
were  practically  free  from  blights  and  rot.  Certain  insects,  espedallj 
flea-beetles  and  grauhoppers  were  mmsnally  tronblesome  npon  pota- 
toes.   (Page  82.) 

m.  The  scabbing  and  cnusking  of  apples  and  pears  is  a  fbngns 
disease.  The  remedy  oonsiBts  in  spraying  the  trees  with  Bordeaux 
mixture.  Where  this  was  done  in  1894,  the  market  valne  of  the  frnit 
was  inereaaed  frvm  one-fourth  to  one-half  All  apple  and  pear  trees 
should  be  sprayed  once  or  twice  with  Paris  green  to  destroy  the  codlin 
Burth  and  other  insects,  ^lose  varioties  liable  to  scab  should  be 
sprayed  in  April  befbre  the  leaves  open  with  a  simple  copper  sul- 
phate solntion,  and  at  least  three  tines  in  Uay  and  June  with  the 
Bordeaux  and  Paris  green  mixture.    (Pages  S3-03.) 

IV.  There  was  no  appreciable  loM  from  blights  or  rot  npon  oor 
potato  plots  in  ISM.  Hence  the  gains  from  the  use  of  the  Bordeanx 
mixture  were  leu  marked  than  in  fbrmer  years.  The  use  of  the  mix- 
tnre  was  rendered  profitable,  however,  by  its  beneficial  effects  in 
othei^w^s,  especially  in  preventing  the  iignries  of  fiesr-beetles  and 
giasshoppers.    (Pages  93-990 

y.  Early  planted  potatoes  in  Vermont  form  their  tubers  in  July. 
This  is  nsnally  the  driest  month  of  the  snmmer  and  as  aresnltthe  yield 
is  small,  the  plants  often  dying  preniatarely.  Later  planted  potatoes 
fbrm  their  tnben  in  August  and  Septemb^,  months  in  which  the  rain- 
Ul  !■  nsoally  abundant,  and  the  yield  is  proportionally  large.  In 
order  to  preserve  these  later  potatoes  from  the  blight  and  rot  they 
must  be  grayed.  Owing  to  the  peculiar  weather  of  1S94,  early  Ranted 
potatoes  yielded  most  and  late  aces  least.  It  is  believed,  however,  that 
these  conditions  were  exceptional  and  that  the  later  planting  is  fbr  the 
average  season  more  profitable.    (Pages  99-100.) 

VL  Potato  scab  is  a  frngna  disease.  Preventive  measures  consist 
in  selecting  clean  soil,  using  proper  fertilisers,  and  planting  none  bnt 
dean  "seed."  If  the  ued  is  not  known  to  be  clean  it  should  be  disin- 
&ctad  with  corrosive  sublimate  solution.  This  later  proceu  added  50 
per  cant  to  our  yield  of  marketable  potatoes  on  one  plot  in  1891, 
(Pages  1OO-102.) 
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II.    RELATION  OF  WEATHER  OF  18M  TO  PLANT  DISEASES. 

The  oocDireDce  of  faogiu  diseases  upon  planta  is  largely  controlled  by 
the  weather.  The  late  blight  and  rot  of  potatoes  for  example  le  eepecially 
destructJTeoiily  during  those  periods  when  the  conditions  of  tempentture 
and  moisture  are  combined  in  a  certain  way.  The  amount  of  damage  to  a 
plant  from  the  slower  acting  fungus  diseases  (e.  g.  early  blight  of  potatoes) 
and  Sileo  from  insect  troubles,  depends  very  largely  upon  the  vigor  of  the 
plant,  and  this  in  turn  is  controlled  by  the  conditions  of  weather.  Hence, 
in  any  study  of  plant  diseases  and  their  remedies  meteorological  prcAilenis 
are  of  importance.  This  was  especially  true  in  1894.  Leaving  a  fuller 
statement  of  these  conditions  to  the  Annual  Report  we  preface  this  bulle- 
tin with  the  main  facts. 

The  spring  was  exceptionally  early  eo  that  up  to  the  middle  of  May  veg. 
etation  was  fully  a  week  in  advance  of  its  usual  development.  During  the 
last  ten  days  of  Hay  and  the  first  week  of  June  cold  nuns  fell  almost  con- 
tinually. Following  this  during  June,  July  and  August  was  a  period  of 
prolonged  drouth,  broken  only  by  occasional  and  inadequate  eboweis. 

As  a  result,  most  fungus  diseases  were  lees  troublesome  than  usual. 
This  was  especially  true  of  the  potato  blights  and  rot,  our  plots  remaining 
practically  free  from  these  diseases.  There  was  also  less  loss  from  apple 
and  pear  scab  than  is  common.  In  consequence  many  who  sprayed  their 
crops,  especially  potatoes,  expecting  the  usual  heavy  losses  from  these 
fungus  diseasee,  felt  that  in  the  absence  of  this  loss  their  efforts  were 
wasted.  We  expected  the  same  ourselves  until  late  in  the  summer  when 
we  found  that  the  dry  weather,  while  saving  our  crops  from  fungus  dis- 
easee, was  bringing  upon  them  an  unusual  horde  of  insect  pests,  Thesepe- 
culiar  conditions  offered  an  opportunity,  rare  in  Vermont,  of  observing  the 
effects  of  Bordeaux  mixture  upon  theee  insects.  The  results  as  discussed 
in  the  following  pages  show  that  the  use  of  Bordeaux  mixture  in  spraying 
our  orchards  and  potato  fields  in  a  dry  eeason  like  IBM,  while  not  giving 
so  striking  gains  as  it  has  In  wetter  years,  is  neverthelees  profitable. 
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in.    APPLE  AND  PBAE  SCAB. 

WHY  DO  APFIiES  OB  FSABS  SCAB  AMD  CRACK? 

There  are  several  fungus  dieeaseB 
which  attack  apples  and  pears  in  Ver- 
mont. The  one  which  causes  by  far  the 
greatest  loss  to  fruit  growers  is  that 
known  as  the  scab  or  blaiA  tpot.  This 
disease  is  much  worse  on  some  varieties 
than  upon  others.  Among,  apples  the 
Fameuee  is  most  subjbct  to  the  scab. 
Figure  1  shows  a  scabby  apple  and  illus- 
trates the  familiar  fact  that  as  a  scab 
spot  forms  upon  IJie  aide  of  the  apple  it 
checks  the  growth  of  that  portion,  caus- 
ing the  distortion  of  the  fruit,  and  later, 
Pis.  I.  A  Sabby  Apple.*  in  bad  cases,  causing  it  to  crack.  A  sim- 

ilar disease  attacks  pears,  eepecially  the 
Flemish  Beauty,  causing  them  to  scab  and  crack  even  worse  than  any 
apple. 

Exiunination  of  a  scabby  apple  or  pear  shows  that  the  scab  spots  are 
oanaed  by  a  mould-like  fungus  growth.  This  fungus  develops  at  first  just 
nndemeath  the  thin  outer  skin  of  thefruit,  but  as  it  grows  it  soon  bursts 
through  this  outer  cuticle  and  appears  as  a  greenish-black  mould  spot.  As 
it  first  appears,  and  later  when  the  weather  is  favorably  moist,  each  spot 
cotwiBts  of  a  velvety  patch  of  greenish-black  fungus  Krowth.  Seen  uAder 
the  microecope  this  velvety  growth  consists  of  tiny  stems, each  rising  from 
a  common  mass  of  root-like  filaments  which  sap  the  juices  of  the  fruit, 
and  bearing  at  its  outer  end  an  egg-shaped  seed-body  or  spore.    Such  a 


<^4 

Pig.  3.  Spom  of  AiDgiu 
ofapplfrscab.    One 


Ptg.  ).   The  ftmgn*  of  apple  ■cab.(inagTilfifd.) 
The  raol-Uke  filsmeot*  abown  st/and  the  apotea  at  i. 

•  Fllliirea  1. 1  and  3  were  Undl;  louied  by  Profeaaor  P.  I^maoo^cribner.    Pig.  4  it 
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Bpot  much  magDified  is  shown  in  Figure  S.  These  seed-like  spores  sre 
easilj  detached  when  ripe  snct  carried  by  the  wind  to  the  neighboring 
healthy  fruits  or  leaves  where  they  germinate  (see  Figure  8)  and  start  new 
scab- spots. 

The  most  conspicuous  scab-spota  are  found  upon  the  fruit,  but  the 
fuogUB  begins  its  growth  upon  the  young  leaves  and  twigs  even  before  the 
fruit  blossoms  open  in  May.  Whereyer  the 
fungus  grows,— whetber  upon  fruit,  leaf  or 
twig, — it  draws  its  nourishment  from  the  un- 
derlying tissues  and  thus  saps  their  life.  Ex- 
amination of  the  leaves  of  any  scabby  apple 
or  pear  tree  in  June,  will  show  the  great  dam- 
age that  these  parts  are  suffering,  the  dis- 
eased leaves  being  spotted  with  the  fungus 
growth  (see  Figure  4)  and  soon  becoming 
curled,  deformed  and  sickly.  In  exception- 
ally bad  cases  a  tree  may  he  nearly  or  quite 
defoliated.  When  we  realize  the  importance 
of  healthy  leaves  for  the  development  of  fruit 
we  are  prepared  to  believe  that  the  scabbing  of 
the  fruit  really  represents  but  one-half  of  the 
damage  to  our  orchards  from  this  fungus 
enemy. 


Pig.  4.    Appl«-scab  Bpota  ot 


KBHBDIBS  FOR  APPLE  ANU  PEAK  SCAS. 

These  facts  concerning  the  cause  of  the  disease  being  understood,  we 
are  prepared  to  combat  it  intelligently.  The  remedy  consists  simply  in 
spraying  the  trees  at  intervals  during  spring  and  early  summer  with  some 
fungicidal  preparation  which  will  destroy  the  apores  of  the  fungus.  Bor- 
deaux mixture  has  proved  to  be  the  best  of  tbe  many  fungicides  tested 
during  the  last  five  years.  Three  or  four  applications  of  this  during  Hay 
and  June,  especially  if  the  surface  of  the  trees  is  cleansed  with  a  blu^ 
vitriol  wash  in  April,  will,  in  an  ordinary  season,  keep  even  Fameuse  apples 
and  Flemish  Beauty  pears  free  from  scabs  or  cracks.  Tbe  value  of  this 
method  of  treatment  was  shown  several  years  ago.  It  has  been  mentioned 
from  time  to  time  in  onr  reports  since  1890.  Vermont  orchardists  have 
been  slow,  however,  to  t«8t  for  themselves  the  value  of  spraying  either 
against  insect  or  fungus  pests.  In  New  York,  for  example,  this  is  becom- 
ing the  general  practice,  while  in  Vermont  it  is  the  exception  to  spray 
orchards.     The  explanation  is  simple.      On  most  Vermont  farms  the 
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orohftrd  ta  aecondary  to  other  intereats,  eepecially  to  the  dairy.  The  aver- 
age farmer  haa  hia  time  eo  full;  occupied  with  other  duties  that  he  is  loth 
to  undertake  b  new  one  until  he  is  convinced  that  it  will  bring  a  eure 
reward.  Moreover,  Vermont  aa  a  State  has  climatic  conditioDS  which  are 
quite  different  from  those  of  the  more  Bouthem  and  western  statea,  and 
man;  of  our  beet  orchardiBts,  realizing  thin,  have  been  slow  to  adopt 
practices  found  succenaful  in  distant  locolitiea.  Led  b;  these  considera- 
tiona  we  planned  to  make  another  thorough  teat  of  the  value  of  Bpra;ing 
applee  and  pears  in  1894 

KBSDLTS  OF  SPRATINO  APFLBS  AND  PBARS  IN  1894.* 

In  order  to  give  the  reaulte  of  the  work  as  much  practical  value  as 
poeaible  the  experiments  were  made  in  South  Hero,  in  Orand  Isle  County, 
one  of  the  finesD  orchard  sections  of  the  State.  After  visiting  a  large 
number  of  orcharda,  the  one  on  the  Phelps  farm  f  was  selected  as  beat 
suited  to  the  work.  Our  thanks  are  due  Mesars.  T.  L.  Kinne;,  Stephen 
Oordon  and  L.  B.  Phelps,  for  valuable  advise  aud  assistance  in  selecting 
the  orchard  and  conducting  the  experiments.  This  orchard  containa  60 
acres  of  the  standard  varietiea  of  fruits  grown  on  Qrand  Isle,  mostl;  apples 
in  bearing,  and  has  remarkably  uniform  soil  conditions.  The  tieea  of  the 
main  portion  of  the  orchard  are  about  25  ;eBra  old.  All  the  trecB  were 
apnii;ed  in  one  row  extending  through  the  heart  of  this  portion  of 
the  orchard,  and  in  addition  a  number  of  scattering  trees  of  certain 
varieties  of  applee  and  of  Flembb  Beaut;  pears.  Tbeee  scattering  treee 
irere  selected,  following  the  adviae  of  the  above  named  orchardists,  from 
those  varietiee  eepeciall;  subject  to  scab.  In  another  portion  of  the  orchard 
irere  two  rows  of  ;oung  Fameuse  trees,  just  in  good  bearing.  AH  the 
treea  in  one  row  of  these  werespra;ed,  the  other  row  being  left  aa  a  check. 
Altogether  about  60  trees  were  under  observation  in  the  experiment,  40 
being  sprayed  and  40  unBpra;ed. 

■  Mr.  A.  G.  Gulley.  then  bortlcuUDrlit  totbia  Station,  a»istcd  in  planning  and  conduct- 
ing  tbt  orchard  expetim^ntA. 

t  Now  owned  by  Mua  Lydia  M.  Root. 
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TASDLAiC  SUHMABY  OF  THE  SFRAYIHOB  AND  WEATHBB. 


No.  and 
date  of 
gpraying. 

uxd. 

Whattrte9 

were 
sprayed. 

Cmdilwn 
of  tree». 

•  Metwrologieal  eordir 
tions  at  time  of  and  fol- 

Rain-fall. 

Temp'tute. 

Istapplica- 
tioii,Apr.33 

Bordeani. 

All  trees  in- 
cluded in  the 
experiment. 

Leaf  bude 
swollen. 

Only  trace 

during  next 

10  days. 

Warm  for 
time  of  year 

3d  applica- 
tion. May  4 

Bordeanz 

and  Paris 

green. 

AH  treee  in- 
cluded in  the 
experiment. 

LeaTSB 
expanded. 

.85  inch 
May  5-7. 
.8S  inch 
May  18-19. 

Cool  for 
time  of  year 

8d  applica- 
Hon,Mfty21 

Bordeaux 
and  Paris 
green. 

All  but  one 
Famense 

tree. 

Last  blos- 
soms just 
faLing. 

.77  inch 
May  38-5. 
1.41  inch 
May  28-81, 

Cold  for 
time  of  year 

4th  applica- 
tion, June  3 

Bordeaux 
and  Paris 
green. 

All  trees  in- 
cluded in  the 
experiment. 

Fruit  eize  of 
marbles. 

.68  inch 
June  1-6. 

Cool  until 
about  June  8 

5th  applica- 
tion, 
June  16. 

Bordeaux. 

Only  two- 

tbirdflofthe 

trees.! 

.67  inch 
June  87. 

Normal  for 
this  season. 

Sth  applica- 
tion, July  8 

Bordeaux. 

Only  one- 

fifth  of  the 

tree6.t 

7thapplica- 
July  26. 

Bordeaux. 

8  Fameuee 
trees. 

Scab  spots  were  found  in  abundance  on  both  leaves  and  fruit  of  the 
unsprayed  trees  as  early  as  June  lat,  bat  none  could  be  found  on  the 
sprayed  trees. 

This  difference  became  still  more  marked  as  the  summer  advanced, 
the  scab  spots  enlarging  and  new  ones  developing  on  the  unsprayed  trees, 
while  the  sprayed  trees  remained  practically  free  from  disease. 

A  glance  at  the  above  table  shows  that  while  some  of  the  trees  were 
given  only  4  applications,  otheie  were  sprayed  5,  6  and  even  7  times.    Ex- 
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amiiifttioiu  made  dnriug  the  eammer  and  at  time  of  harvest  failed  to 
show  any  EuivaDtage  from  the  extra  applications. 

Examinations  of  the  treee  io  mid-summer  showed  that  the  sprayed 
trees  would  make  a  profitable  return  for  this  extra  care.  In  order  to  have 
Tisibleproofofthis  fact  for  the  State  and  Inter-State  fair  exhibits  in  Sep- 
tember, 200  apples  were  picked  from  a  sprayed,  and  the  same  number 
from  an  adjoining  unsprayed  tree  of  the  same  variety.  In  each  case  pains 
were  taken  to  select  trees  standing  close  together,  of  the  same  age  and 
equally  loaded  with  fruit.  The  fruit  was  taken  in  all  cases  from  the  east 
Bide  of  the  tree,  picking  all  the  fruit  within  reach  from  the  ground.  In 
tliis  way  samples  were  secured  which  represented  fairly  the  relative  con- 
dittons  of  sprayed  and  unsprayed  trees  of  each  of  the  following  varieties : 
Flemish  Beautrf  pear  (sprayed  tree  bad  4  applications),  Fameuse  apple  <4 
ai^lications}.  Winter  Strawberry  and  Yellow  BellBower  apples  (G  applica- 
tions each).  The  fruit  from  each  tree  was  then  sorted  by  Mr.  T.  L.  Kin- 
ney, one  of  the  most  expert  judges  of  fruit  in  the  State,  into  first,  second 
and  third  classes  on  the  regular  market  basis. 

The  remits  were  as  follows : 

lit  cla8».  ed  class.        3d  eUue. 

Flemish  Beauty  Pear,  sprayed,        B4  per  cent.      S  per  cent.      0  per  cent. 
"  "  "     not  sprayed,  S5       "  48       "  2       " 


Winter  Strawberry  Apple,  sjaayed,  SO 

"           "             "  not  sprayed,  81        " 

24       ' 
40       " 

11 

34       " 

FameuM  Apple,  sprayed,                  48       ' 
"      not  sprayed,             27       " 

29       ■ 
29 

36       " 
44       " 

Yellow  Bellflower  Apple,  sprayed,  47 

"     not   "       89       " 

42       ' 

n      *■ 

28        " 

The  condition  of  the  fruit  from  the  sprayed  and  unsprayed  Flemish 
Beauty  pe&r  trees  is  shown  in  Figures  6  and  9  which  are  from  photographs 
of  thi«  fruit  as  exhibited  at  the  State  fair  at  White  River  Junction  and  at 
the  Inter-State  fair  at  Burlington. 

The  actual  profit  from  spraying  was  even  greater  than  might  appear 
from  a  first  glance  at  the  above  figures.  The  market  values  of  the  No.  1 
■pptes  as  sorted  were  just  twice  those  of  the  No.  S,  while  the  No  8,  or 
"cider"  apples  were  unsalable. 
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In  the  case  of  the  pears,  the  difference  becomes  even  greater,  since  the 
first  class  fruit  from  the  sprayed  tree  was  valued  by  one  buyer  as  worth 
twice  as  much  a^  that  graded  as  first  class  from  the  u&sprayed  tree. 
Another  buyer  valued  it  as  worth  one  and  one-half  times  as  much.  The 
seconds  of  the  pears  are  again  wortbonly  one-half  as  much  as  the  first  class 

Moreover,  the  fmit  from  the  sprayed  trees  averaged  larger  than  that 
from  the  unsprayed  trees. 

Taking  these  elements  into  consideration  and  calculating  the  market 
values  of  the  sprayed  and  unsprayed  fruit,  they  become  as  follows  : 

Flemish  Beauty  Pearg. 


Winter  Strow&erry  Apples. 


Fameaae  Apples. 


Yellow  Beilflower  Apples. 


Not  sprayed,  88. 

The  fruit  on  the  remaining  trees  was  picked  and  sorted  in  the  same 
way  as  soon  as  mature.  The  condition  of  the  fruit  on  the  entire  pear 
trees  showed  even  greater  gains  from  the  spraying  than  did  the  above 
samples  taken  front  the  lower  branches.  With  the  applee,  however,  owing 
to  the  dry  weather,  the  fruit  of  the  upper  branches  of  even  theuneprayed 
trees  was  exceptionally  fair  and  the  gains  from  spraying  were  therefore 
leeemarked.    Thefollowlngaretheresultsfromthemoreimportant  varl- 


.vGooglf 


Spkatino  OsoHAitDe  Ain>  Potato  Fields. 


RelaHve  Values  of  the  Fruit. 

Gain 

Sprayed  Tree. 

DDSprByedTtee. 

Spraying. 

Flemish  Beauty  Pear.... 

100 
100 
100 
100 

46 
TV 
81 
88 

117  per  cent. 

Yellow  Bellffower  Apple. 
B.  1.  GPeening  Apple 

24       " 
88       " 

Another  decided  benefit  from  the  spraying,  which  is  not  shown  in  the 
above  estimate,  was  in  the  improved  keeping  quality  of  the  sprayed  fruit. 
Two  barrels  were  filled  with  No.  1  Flemish  Beauty  peers,  one  with  fruit 
from  a  sprayed  tree,  the  other  with  fruit  from  an  nnsprayed  tree.  Theee 
barrels  were  placed  side  by  side  in  a  cool  cellar.  The  unsprayed  fruit 
soon  softened  and  began  to  decay,  while  the  sprayed  fruit  kept  well,  until 
fully  three  weeks  after  the  last  of  the  unsprayed  fmit  had  decayed. 

The  amotmt  of  the  gain  from  spraying  was  of  course  wholly  depend- 
ent on  the  amount  of  the  disease  present.  Owing  to  the  remarkably  dry 
weather  there  was,  as  already  noted,  less  scab  than  usual  upon  any  of  the 
fmit.  The  Bordeaux  mixture  preserved  the  eprayedfruitalmost  perfect- 
ly free  from  scab.  In  order  to  determine  the  results  in  this  regard  more 
exactly,  tbe  entire  crop  of  fruit  from  one  sprayed  and  a  correeponding 
tmsprayed  tree  of  each  variety  was  examined  with  the  following  results  : 
T^BUt  SHOWINO  ETFBCTB  OF  BORDEAUX  MIXTUKB  IN  PKBTBKTINO  THB 
SCAB  SPOTS  ON  THE  FRUIT. 


Variety. 

No.  of 

Per  Cent. 

habbiSsmU 

Seabby.    |    Smooth. 

Flemish  Beauty  Pears  notspryed 

n 

0 
660 

100 percent.]  Opercent. 

17-9 

ni6 

65  percent 
10     '•     " 

85  per  cent. 
90   "     " 

378iSM9 

"     sprayed 

569 
16 

248 
757 

69  percent. 

81  percent. 
98   "     " 

B.I.  Greening  Apples  not  sprayed 

90 

S86 
470 

27  percent. 

78  per  cent. 

MR"      " 

^Hnier  Strawberry  Apples  not  sprayed. 

789 

14 

174 
1878 

80  per  cent.  30  per  cent. 
1     "      "     Ib9    "     " 
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The  following  BtAtementB  from  Mr.  T.  L.  Kiimej  and  Hr.  L,  B.  Fhdpe 
express  the  judgment  of  two  practical  orchardista  who  watched  the  experi- 
ment carefully  and  criticallj  and  who  assisted  in  harresting  and  sortiDg 
the  fruit.  Mr.  Ptaeipe  ie  the  occupant  of  the  form  where  tha  work  was 
conducted,  while  Mr.  Kinney  owns  an  adjoining  orchard  and  is  reoognised 
as  one  of  the  most  able  and  aucceesful  fruit  growers  of  the  State. 

I  wat«hed  the  test  of  Bordeaux  mixture  for  prevention  of  apple  scab 
in  the  Phelpe  orclkard  from  ite  beginning  till  ite  cloee  with  great  interest. 
When  asked  jut  opinion  about  choice  of  orchard  in  which  to  conduct  the 
experiment  I  advised  this  orchard  as  better  fitted  for  a  fair  teet  than  any 
other  I  knew  on  account  of  the  varieties  of  fruit,  the  arrangement  of  the 
trees  in  uniform  rows  and  the  liability  to  scab.  As  every  tree  in  the 
orchard  was  in  bearing  it  afforded  a  very  good  opportunity  for  the  experi- 
ment. The  trees  which  were  to  be  sprayed  and  those  to  be  left  unspniyed 
for  comparison  were  carefully  selected  and  properly  labelled  in  the 
spring,  and  the  age  of  trees,  conditionaof  soil,  futlnees  of  blossoming  and 
setting  of  fruit  were  in  all  wa;s  equal  in  sprayed  or  unsprayed  trees  so 
that  a  fair  trial  of  the  mixture  was  insured.  I  had  taken  a  deep  interest 
in  the  success  or  failure  of  the  experiment  during  the  whole  season,  but 
was  especially  interested  as  the  time  for  harvesting  the  fruit  arrived.  I 
witnessed  the  gathering  of  the  fruit  and  upon  invitation  I  did  the  sorting, 
grading  it  into  Ist  class,  3d  class  and  Sd  class  (  or  "  ciders  ")  on  a  striotlv 
market  basis.  In  the  sprayed  fruit  of  some  varietlee  there  was  no  scat) 
at  all,  and  in  none  of  the  sprayed  fruit  was  there  sufficient  scab  to  ap- 
preciably affect  its  market  value,  while  on  the  unsprayed  fruit  in  every 
case  the  scab  was  abundant  and  very  injurious.  I  have  considered  it  a 
necessity  for  some  years  past  to  s^ray  my  orchard  with  Paris  greonor 
Loudon  purple  against  insect  inpuries.  I  am  now  convinced  that  spray- 
ing with  Bordeaux  mixture  against  fungus  troubles  is  just  as  important, 
in  faot  a  practical  necessity.  Since  the  Paris  green  or  London  purple  Cftn 
be  added  to  the  Bordeaux  mixture  and  all  applied  at  one  operation  but 
little  is  added  to  the  time  and  labcw  of  spraying. 

T.  L.  KlHNXT. 

The  sprayed  and  unsprayed  trees  from  which  samnles  were  taken  in 
these  experiments  are  of  uniform  size  and  thrift,  and  uie  teet  was  in  all 
ways  a  fair  one.  I  helped  in  selecting  the  trees,  in  doing  the  spraying  and 
in  harvesting  the  tttfit.  Fameuse  apples  and  I^lemish  B^utr  pears  are  the 
worst  varietiee  I  have  for  scabbing.  Where  sprayed  with  Btn^eaux  mix- 
ture these  varietiee  as  well  as  others  were  practically  free  from  scab  spots 
or  cracks,  while  the  fruit  from  the  unsprayed  trees  alongside  was  badly 
diseased  as  usual.  I  feel  satisfied  therefore  that  this  Bordeaux  mixture, 
properly  applied,  is  a  practical  remedy  for  apple  and  pear  scab. 

L.  B.  Pbklps. 

The  reenlta  from  spraying  tbb  orchard  may  be  briefly  summarised  as 
follows : 

Flemish  Beauty  Peart:  The  amount  of  scabby  fruit  wot  reduced 
from  100  per  cent,  on  ths  unsprayed  (ree*  to  leas  than  1  per  oent.  on  the 
qnrayed  tree;  the  amount  of  No.  1  fruit  teas  increased  from  66  per  oent.  on 
the  unsprayed  (ree  to  99  per  cent,  on  the  sprayed  tree;  the  market  value  of 
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th»  crop  tMU  tRtTeoMcl  in  the  ratio  of  from  iS  to  100,  or  a  gain  of  117 
percent. 

Fameiue  Applta:  The  amount  of  scabby  fruit  was  reduced  from  6fi 
percent,  on  the  umprayed  tree  to  10 per  cent,  on  the  sprayed  tree;  the 
amount  of  No  1  fruit  loas  increased  from  iS  per  cent  on  the  vn^rayed  tree 
to  SO  per  cent,  on  the  sprayed  tree;  the  value  of  the  crop  increased  in  the 
rviKo  of  from  S8  to  100  or  7S  per  cent,  on  the  lower  limbs  of  the  tree,  and 
in  the  ratio  of  79  to  100  or  27  per  cent,  on  the  entire  tree. 

Other  varietiea  subject  to  acab  {Yellow  BeUflower,  R.  I.  Greening): 
The  amount  of  aoaiAtti  fruit  was  reduced  from  an  average  of  about 
coper  cent,  on  tkeun^prayed  trees  to  about  i per  cent,  on  the  sprayed  trees; 
the  amount  of  No.  1  fruit  increased  from  about  55  per  cent,  on  the  un- 
Mprayed  trees  to  80  per  cent,  on  the  sprayed;  and  the  value  of  the  crop  in- 
ereaaed  in  the  ratio  of  81  to  100  or  tS  per  cent. 

Four  applieatione  of  the  mixture  gave  as  good  results  as  six  or  even 
soTen.  In  ssasooa  when  the  rainfall  is  more  abundant,  the  diseaae  is  worge 
that  it  was  last  summer  and  the  gains  are  proportionate);  greater.  We 
therefore  feel  justified  in  urging  the  more  general  use  of  Bordeaux  mix- 
tare  as  well  as  Paris  green  in  spraying  orchards.  'Following  are  brief 
directions  for  doing  this. 

BSIEF  DISBCnONB  FOR  SPOATINO  OBCHABDS. 

1.  Apparatus.Somo  kind  of  force  pump  is  necesaarr  (or  sprajlag 
trees.  If  the  Bordeaux  mixture  is  to  be  used  the  pump  must  hare  brass 
irorkii^  parts.  Good  spray  pumps  of  rarjing  capacities  and  costs  are 
now  manufactured  by  a  large  number  of  Anna  and  are  advertised  in  all 
agricultural  journals.  For  small  orchards  or  those  on  a  side  hill  where  it 
isimpoeaible  to  drive,  a  small  "hand"  or  "bucket"  pump  maybe  used, 
list  prices  fS.OO  to  99.00.  For  larger  orchards  and  those  where  a  wagon  oan 
be  driven,  a  larger  "barrel"  pump  is  better,  list  prices  $8-00  to  $16.00. 
The  moet  important  features  of  theoatflt  are  good  spray  nozdes  and  some 
means  of  elevating  these  into  the  tree.  The  only  nozzles  we  can  recom- 
mend for  use  with  the  Bordeaux  mixture  are  the  Vermorel  and  the 
UcGowan.*    In  spraying  large  trees  with  either  of  these  it  is  necessary  to 


M  palCDted  and  Is  sold  In  nnie  form  bv  bU  pump  maaufactorera.  The 
•■.uwwiiii  —  t— u^L.^  and  am  be  cMalned  from  Jobo  ticGowan,  Ithaca,  N.  Y.  The 
HcCowan  throm  •  good  bn^haped  apiay  ten  feet  or  more  (rom  the  nonle.  The  Veitnonl 
Uumn  ■  finer  Gaiie«haped  >pra<r  but  fbr  otil;  about  six  liMt,  If  only  one  noaile  ia  used 
wt  pref^tbe  UcComii  for  oicbard  work.  Ifthe  pump  carriea  two  discharge  boac  [as 
most  barrrl  tumps  doll  camnlent  arrangement  is  to  use  a  Vetmorel  on  one  hoee  fbr  the 
knrer  btaucDes  and  a  McGowan  on  the  c*li«  lor  the  upper  portloua  of  the  tree. 
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elevate  the  nozzle  into  the  tree  in  some  manner.  There  are  three  good 
ways  of  doing  this. 

First, — whure  light  hoM  (}  or  f  inch)  is  ueed  the  nozzle  can  be  tied  to 
the  end  of  a  light  pole  (e.  g.  stiff  bamboo  fish  pole)  8  or  10  feet  long. 

Second, — a  device  called  the  "  bamboo  extension  "  is  supplied  by  most 
pump  firms;  it  consists  of  a  |  inch  brass  pipe  inside  a  bamboo  pole;  the 
lower  end  couples  on  to  the  discharge  boee  of  the  pump  while  the  nozzle 
is  attached  to  the  upper  end. 

Third, — a  similardevice,  cheaper  but  not  quite  so  convenient,  can  be 
made  by  coupling  8  or  10  feet  of  |  inch  iron  gas  pipe  to  the  boee  and 
attaching  the  nozzle  to  the  upper  end  of  this. 

2.  Parit  Oreenfor  the  CodlitiMoth  •  (or  apple  core  worm)  and  for 
the  leaf-eating  insects  (Canker-worms,  tent-caterpillare,  leaf-rollers,  et«.). 
All  varieties  of  apples  and  pears  are  more  or  less  attacked  by  these  and 
similar  insects.  A  large  part  of  these  injuries  can  be  prevented  b;  spray- 
ing the  trees  with  Paris  green.  (1  pound  of  Paris  green  in  200  gallons  of 
water  or  of  Bordeaux  mixture  if  this  is  to  be  used.) 

The  entire  orchard  should  be  sprayed  once,  and  better  twice,  making 
the  first  application  as  soon  as  the  petals  have  fallen,  and  a  second  ten 
days  or  two  weeks  later. 

3  Bordeaux  Mixture  for  the  Scab. — All  varieties  of  apples  and  pears 
which  are  liable  to  scab  should  be  sprayed  with  Bordeaux  mixture.  When 
the  Bordeaux  mixture  is  prepared  Paris  green  can  be  added,  making  this 
"Bordeaux-Paris  green  mixture"  a  combined  fuugicide  and  insecticide. 
The  treatment  for  scab  should  be  as  follows : 

First  application,  before  the  leaf  budt  burst,  spray  the  limbs  and  trunk 
thoroughly  with  a  solution  of  3  lbs.  of  copper  sulphate  in  1  barrel  (45  gal- 
lons) of  water.  (If  the  leaves  are  beginning  to  appear  before  this  applica- 
tion is  made,  use  the  Bordeaux  mixture  instead,  as  the  simple  solution  of 
copper  sulphate  would  kill  the  leaves.) 

Second  application,  as  soon  (u  learKS  are  out,  and  before  the  blossoms 
open,  spray  with  the  Bordeaux-Paris  green  mixture.    (See  formula  below.) 

Third  application,  as  toon  as  blossoms  have  fallen,  Bordeaux -Pane 
green  mixture. 

*Thc  Apple  manot  or  "Railroad  worm"  is  becoming  a  bctIods  peat  In  nuutf  orcbards  of 
Ibe  Slate,  Thta  snould  DOl  be  confused  with  tbe  Codlin  moth,  aa  the  two  reqnire  dificrent 
remtdics.  Paris  green  does  not  deslroy  the  apple  maBgot.  Probably  the  best  and  simplest 
remedy  lies  ia  keepinga  snfGcienl  Dumber  ofhogs  iu  the  orchard  to  eat  all  wind-Mlsas 
fast  BB  they  drop.  Dr.  T,  H.  Hoakins,  of  Newport,  iccummeods  spraying  with  Bonieaux 
mixture  as  a  remedy.    It  is  lobe  hoped  that  this  will  prove  effectual,  but  It  needs  fuitber 

Forruller  acconttt  of  this  insect  see  Frofessor  Perkins'  article,  page  ijoof  the  last  (ith) 
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Fourth  application,  about  e  vieekt  after  third,  Bordeaaz  mixture. 

A  firth  applicatioD  may  be  made  in  July  if  rain;  weather  neceaaitates. 

4.  To  make  Bordeaux  mixture,  dJBBolve  6  poundB  of  coppar  sulphate 
ID 'Water  and  Btrain  it  through  a  oheeee  cloth  into  tiiepump  barrel  or  other 
-veeset  used  in  spraying).  Black  the  necessary  amount  of  lime  (4  to  6 
poanda),  add  to  it  water  enough  to  make  a  thin  whitewaeh,  then  Btrnin 
this  into  the  barrel.  Fill  the  barrel  with  water,  (making  46  to  60  gallons 
altogether}  and  etir  thoroughly.  Add  Paris  green  at  the  rate  of  1  pound 
to  SOO  gallons  li  pound  per  barrel  of  the  mixture). 

SuggettUmi,  Copper  sulphate  aolution  alone  will  hill  the  leaves. 
Lime  is  added  to  combine  with  the  sulphuric  acid  and  prevent  this  inju- 
rioua  action.  To  do  this  it  must  be  fresh  or  stone  lime,  not  air-slacked. 
CaseB  where  Bordeaux  mixture  injures  foliage  are  generally  due  to  the 
use  of  poor  or  air-slacked  or  insufiicient  lime.  Two-thirds  of  a  pound  or 
even  less  of  good  lime  will  fully  neutralize  a  pound  of  copper  sulphate. 
An  exc«as  of  lime  will,  however,  do  no  harm ,  so  it  is  always  safe  to  use 
an  excess,  e.  g.  equal  weights  of  lime  and  copper  sulphete.  Chips,  threads, 
Inmpe  of  unslacked  lime,  etc.,  in  the  mixture  will  clog  the  pump  and  noz- 
zle.   Use  great  care  to  keep  barrel  and  mixture  perfectly  clean. 

A  good  way  to  dissolve  copper  sulphate  in  cold  water  is  to  put  it  in  a 
coarse  sack  and  suspend  this  over  night  in  the  top  of  the  veeeel  of  water. 
The  quickent  wa^  is  to  dissolve  in  boiling  water  in  a  brass  kettle. 

If  one  is  using  much  Bordeaux  mixture  it  saves  time  to  dissolve  up  a 
large  amount  of  copper  sulphate,  using  exactly  one  pound  per  gallon  of 
vrater.  This  can  be  kept  indefinitely  in  a  closed  veesel  and  used  as  needed. 
Lime  may  be  slacked  and  kept  in  the  same  way  if  covered  with  water.  To 
avoid  the  trouble  of  weighing  the  lime,  the  mixture  ma;  be  tested  with 
ferrocyanide  of  potassium.  To  do  this  add  about  a  proper  amount  of  the 
lime  white-wash,  then  after  stirring  pour  in  a  few  dropa  of  a  saturated 
Bolution  of  farrocyanide  of  potassium  (procured  for  a  few  cents  from  any 
druggist).  If  enough  lime  has  been  added  this  solution  will  not  change 
color  ad  it  comes  m  contact  with  the  mixture,  otherwise  it  will  immedi- 
ately turn  brick  red.  In  this  latter  case  more  lime  should  be  added  and  the 
tcet  repeated  until  the  ferrocyanide  solution  does  not  change.  It  is  not 
certain  that  the  mixture  made  in  this  way  is  as  safe  or  effective  aa  in  the 
ordinary  method  where  more  lime  is  used. 

IV.    RESULTS  OF  SPRAYING  POTATOEH  IN  1894. 

The  average  yields  of  our  later  potatoes  were  more  than  doubled  dur- 
ing the  years  189S-93.  by  two  or  three  applications  of  Bordeaux  mixture.* 
These  enormous  gains  were  chiefly  due  to  the  effect  of  the  mixture  in 
checking  the  late  blight  and  rot.f 

Three  applications  of    this    mixture  upon    earlier  potatoes  in  1808 

SUrs,  plsottd  May  15,  yield  per  A.:  sprayed,  jjs  bn,;  notapiayed,  loobn. 
iks.  pLjtDtedBlAy  9.  vleldpet  A-:  flpmyed,  ^zliu.:  not  sprayed.  279  tm. 
LpUtiCedHay  9,  peld  per  A.:  sprayed,  37S  bu.;  not  sprayed  169  ba. 


PoUris.  pUntel  May  9"  y 


0,  yield  per  A.  -  sprayed.  400  ba. :  not  sprayed,  i 


Averaga  e/ the  two  jKars:  sprayrd,  jsg  bushtlsfitr  A.;  not ipraytd,  i6f  fiukils  Prr  A. 
t  CHiiKdlty  the  tangus  FSylophlhoTa  infislaii. 
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increaaed  the  Tield  Bome  60  per  cent.}     These  earlier  potatoes  did  not 
i^       Buffer  appreciably  from  the  late  blight  and  rot  and  the  gain 
^J&/        noted  was  chiefly  due  to  effect  of  the  mixture  in  preventing 
j^HN     the  early  blight.*    It  was  obeerved,  however,  that  the  Bor- 
'^W^      deaux  mixture  wasfnrtber  beneficial  in  that  it  checked  the 
Pig.  s.   The   ravages  of  the  insect  known  as  the  flea-beetle, which  cooEidera- 
bly  injured  the  potatoen,  eepecially  the  early  varieties. 
The  severity  of  the  potato  diseasee,  blights  and  rot,  depends  very 
largely  upon  the  weather.  The  weather  was  a  little  more  favorable  to  these 
diaeasee  in  1899  and  18S3  than  it  aver- 
ages, and  the  gains  from  spraying  in 
those  years  were  proportionally  larger 
than  usually  may  be  expected. 
sharp  contrast  with  the  moist  seasons 
of  1892  and  1893,  the  summer  of  1894  ^ 
was  one  of  most  exceptional  lack  of 
rain-fall.      The    continuous    drouth 
from  June  till  September  preserved  ^K-  ^ 
our  potato  flelds  practically  free  from 
both  the  earlyt  and  the  late  blights.  Of  course  under  theseconditions  there 
were  no  such  striking  gains  as  in 
former  years  from  the  use  of  Bor- 
deaux mixture.  These  peculiar  con- 
dltions  did  give,   however,  an  op- 
portunity,   rare   in    Vermont,   for 
observing  the  effects  of  Bordeaux 
.  mixture  upon  insects.     The  warm 
dry  weather''  made  certain  insects, 
notably  flea-beetlee  and  grasshop- 
«B.7.    Heathy  potato  leaf,  mriyed  will,     pers.  Unusually  abtindant  Upon  our 
Bordauxml^dure.  18«  also  figure  .o. )        potato-plots.        All   porUons  of   the 

fleld  were  kept  poisoned  with  Paris  green,  applied  either  in  water  or 
with  plaster,  sufficiently  to  keep  the  Colorado  potato  beetle  from  doing 
serious  damage.  Neither  the  flea-beetles  nor  the  grasshoppeis  were  appre- 
ciably checked  by  this  poison,  however.    Our  observations  of  1893  had  led 

I  Potatta  potatoes  plBDted  April  J9,  1893,  yielded  per  ■ere;  apnjtd,  154  biuheli:  not 
sprayed.  iTobuaheb. 

■  Caiued  by  the  rungus  Macospotium  Solani. 

t  Aa  deiLTly  m^Atd  t,  caae  of  early  or  AfaerosfioriMiK  blight  a>  we  hive  ever  leen  iwept 
olTa^eceofetirlypotaloniaBneishboriagrbeld.  but  practlcellyno  trouble  of  this  tutnie 
vas  observed  in  our  own  plots. 
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VB  to  hope  that  the  Bordeaux  muctnre  would  prove  a  more  effectual 
remedy  agaiust  the  flea-beetle  and  experimenta  to  test  this  were  planned 
for  16H. 

Under  the  peculiar  conditions  of  IBM,  we  watched  the  results  with 
keen  interest.  Ocr  hopes  were  more  tiian  realized.  The  mixture  proved 
an  almost  perfect  remedy  for  the  flea-beetles.  So  few  of  our  potato- 
f^wers  have  learned  to  recognize  this  little  pest  that  we  insert,  in  Pig- 
Dtfl  S,  an  engraving  showing  one  of  the  insecte  considerably  magnifled. 
Its  actual  length  is  about  one-eixteenth  of  an  inch  as  shown  by  the 
line  at  the  left  of  the  beetle.  The  name  flea-beetle  was  given  it 
because  of  its  ability  to  jump  to  a  considerable  distance  when  disturbed. 
Owing  to  this  agility  and  to  its  small  size  it  is  over-looked  hy  all  except 
careful  observers,  and  the  amount  of  damage  actually  done  by  it  to 
potatoes  in  Vermont,  is  realized  by  but  few.  It  operates  by  eating  minute 
holes  in  the  potato  leaves.  Figure  6  is  from  a  photograph  showing  its 
work.  Potato  leaves  thus  riddled  with  holes  shrivel  and  die  in  a  very 
Bbort  time  during  the  dry  weather  of  mid-summer.  As  the  leaves  die 
thus,  the  appearance  of  the  plant  often  resembles  the  blight,  and  we 
receive  each  summer  many  letters  from  potato-growers  who  have  confused 
the  injuries  of  theee  beetles  with  the  blight.  In  more  moist  seasons  leavea 
thus  mutilated  do  become  an  especial  prey  to  fungus  attacks. 

This  insect  is  no  new  pest.  The  first  notice  of  its  injuries  is  by 
Harris,*  ^bo  reports  it  as  causing  eerfons  injury  to  potatoes  in  Lowell, 
Mass.,  in  IbSl,  and  states  that  ite  injuries  were  popularly  associated  with 
the  potato  blight.  E.  S.  Carman,  Editor  of  the  "Rural  New  Yorker"  in 
reporting  the  results  of  hie  famcus  potato  contest  in  1888,  says :  * 

"  After  the  above  date  (June  3)  all  hope  was  lost  of  winning  the  con- 
test. It  was  evident  that  the  crop  would  be  nearly  a  failure.  The  cause 
was  discovered  to  be  the  flea-beetle.  The  firat  suggestion  ceme  from  our 
foTeman,'who  said  that  his  own  potato  tops  were  dying,  and  that  they  were 
alive  with  fleas  that  were  eating  the  leaves,  '  There  are  bo  many,'  said 
be,  'that  you  can  hear  the  noise  they  make  when  disturbed  as  I  pass  along 
the  rows.  The  writ«r  had  noticed  while  sifting  plaster  and  Paris  green 
that  theee  insects  existed  in  unusual  numbers,  but  it  did  rot  occur  to  him 
that  they  were  the  cause  of  the  mischief.  An  examination  of  neighbor- 
ing fields  was  made,  and  all  were  found  to  be  injured  more  or  less.  Later, 
at  the  facts  weie  published,  accounts  from  many  parts  of  the  country  were 
received  showing  that  the  pest  was  not  confined  to  any  limited  section. 
Uany  who  previously  attributed  the  destruction  of  their  potatoes  to 
'  blight '  f  onnd  that  the  flea-beetle  was  really  the  culprit.  We  sprayed  the 
vines  with  Buhach-water.  hellebore.  Giaburst  compound  and  Paris  green, 
but  without  the  slightest  helpful  effect." 
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The  same  writer  in  an  editorial  in  tlte  "Bural  New  Yorber,"  January, 
1895,  says :  "We  have  tried  about  everything  to  fight  this  pest  but  with- 
out much  euocesB." 

In  our  plote  in  1894,  two  brooda  of  the  beetle  were  observed.  The 
flrathrood  appeared  early  in  June,  and  after  doing  considerable  damage 
to  early  potatoes  disappeared  about  June  12th.  None  of  the  plants  had 
beensprayed  previous  to  this.  The  next  brood  came  out  about  July  SOth, 
when  the  beetles  appeared  In  countless  numbers  and  soon  riddled  the 
leaves  of  the  unprotected  plants.  All  the  leaves  which  were  coated  with 
the  Bordeaux  miztnie  were  left  practically  untouched.  The  contrast  be- 
tween the  sprayed  and  unsprayed  rows  soon  became  so  strikingasto  arrest 
the  attention  of  every  visitor  to  the  field.  To  determine  the  actual  condi- 
tions more  exactly,  two  leaves  were  taken  from  the  side  *  of  each  hill  of  a 
sprayed  row  and  of  an  adjoining  unsprayed  row,  which  had,  however, 
been  poisoned  with  Paris  green.  By  actual  count  the  average  number  of 
holes  per  leaflet  from  the  unsprayed  row  was  found  to  be  262,  whilefrom 
the  sprayed  row  the  average  was  12.  This  brood  worked  actively  for 
about  two  weeks,  then  began  to  disappear.  Many  of  the  unsprayed  plants 
put  out  some  new  shoots  and  continued  a  sickly  existence  but  never  be- 
come vigorous.  When  the  plote  were  dug  the  yields  from  the  unsprayed 
rows  of  this  plot  averaged  56  lbB.,10io2.  while  from  the  corresponding 
sprayed  rows  the  yield  averaged  68  lbs.,  9  oz.,  showing  a  gain  of  over  SO 
per  cent.  EVobably  not  all  of  this  gain  was  due  to  checking  the  work  of 
the  flea-beetle.  A  small  part  of  it  was  due  to  the  similar  action  in  keep- 
ing the  grasshoppers  from  the  plants  as  is  explained  later.  Bordeaux 
mixture  has  moreover  some  beneficial  action  upon  plants  aside  from  any 
relation  to  fungi  or  insects .  A  portion  of  this  increase  should  doubtless  be 
attributed  to  this  action.  Doubtless  also  there  wereminor  fungus  troubles 
that  escaped  detection.  Making  due  allowance  for  these,  however,  we 
feel  that  a  large  portion  of  the  above  gain  must  be  attributed  to  the  effect 
of  the  mixture  upon  the  flea-beetlee.  This  mixture  did  notact  as  a  poison, 
for  the  beetles  did  not  eat  the  leaves,  it  was  simply  offensive  to  them,  serv- 
ing as  a  deterrent. 

Another  portion  of  our  field  had  been  planted  much  later  than  the 
plots  previously  deecribed.  These  plants  were  still  in  vigorous  growth  and 
so  suffered  lees  from  the  attack  of  the  fiea-beetles.  None  of  these  had  as 
yet  been  sprayed.  Expecting  that  the  blight  might  soon  appear  a  portion 
of  this  field  was  sprayed  August  1st. 

*Xfa«y  TCre  takcD  kboat  midway  bctwKli  boK  and  top  in  Justice  to  the  e:ipetitaetit 
dnec  tbe  lower  (oUtt)  leaves  liad  been  sotnewbat  eaten  by  the  nrst  bn»d  and  many  oTthe 
upper  (yonager)  leaves  had  developed  aluce  tbe  iptaj'lDg  was  done. 
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Aboot  this  time  the  last  of  the  haj  crop  was  removed  from  the  adjoin- 
ing fleide.*  Thereupon  the  graashopperB  migrated  in  large  numbers  from 
this  hay  field  and  settled  eapecially  upon  these  younger  potato -plants. 
Here  again  as  with  the  flea-beetle  the  Paris  green  did  not  seem  sufficient 
to  check  them.  Probablr  ttiis  was  because  tbej  did  Uieir  meet  serious 
damage  b;  eating  the  stems  and  the  petioles  of  the  leaves  where  but  little 
poison  was  present.  The  appearance  of  the  mutilated  plants  is  shown  in 
Figure  18.  But  the  Bordeaux  mixture  seemed  equally  as  ofiFensive  to 
tbem  as  it  had  to  the  flea-beetles.  The  resnlt  was  that,  before  the  last  of 
August,  the  contrast  between  the  sprayed  and  unsprayed  rows  of  these 
later  potatoes  was  almost  as  marked  as  it  has  been  in  seasons  when  the 
Might  has  swept  over  the  field.  The  grasshoppers  had  cutoff  so  many 
leaves  that  the  plants  were  all  dead  upon  the  unsprayed  rows,  while  the 
adj<rining  sprayed  rows  were  comparatively  thrifty.  The  eppeanmoe  of 
the  field  on  August  81  is  shown  in  Figure  14.  When  dug  these  sprayed 
rows  yielded  153  bushels  per  acre,  while  the  unsprayed  rows  yielded  only 
118  bushels  per  acre. 

Here  again  we  cannot  attribute  all  of  the  difference  to  the  work  of  the 
giaashoppeis,  some  little  was  due  to  the  flea-beetles,  some  donbtless  to 
nnperceived  fungus  troubles,  and  some  to  the  unexplained  beneficial  action 
of  Bordeaux  mixture.  Careful  observations  in  the  field  from  day  to  day 
left  no  doubt  in  our  minds,  however,  that  the  greater  partof  the  difference 
was  due  to  the  action  of  the  mixture  as  a  deterrent  against  the  grass- 
hoppers. 

With  these  additions  to  our  experiments  of  former  years  in  the  use  of 
Bordeaux  mixture  we  feel  justified  in  formnlatiDg  tbe  following  practical 
conclusions: 

Firat.  In  seasons  when  the  rainfaU  is  normal  during  July  and 
abundant  during  Avgutt,  as  it  usuoJItr  it  in  Vermont,  potatot*  mffer 
aeoerelyfrom  fungut  diseases,  early  potatoes  from  the  early  blight  and  late 
potaioee  from  the  late  Might  and  rot.  Theae  dieeaaea  ean  be  controlled  by 
the  vae  of  Bordeaux  miseture  and  the  yieldt  increased  therd>f/  to  a  very 
proiUable  degree. 

Seeond.  Ineaxeptionally  dry  teatont,  like  that  of  1884,  the  loM  from 
the  fungua  dieecue*  i*  comparatively  tmcUl.  The  itae  of  the  Bordeaux  misc' 
tttre  in  tueh  leaaona  ia  rendered  proJUdble  by  ita  repellant  effect  upon  cer- 
tain inteeta,  notably  flea-beetlei,  which  are  most  troufcleaonie  duriitg  dry 
teaatma,  Thia  mixture  has  some  un&cpfained,  beneficial  ^ect  upon  plants 
M«  addition  to  itt  action  upon  fungi  and  inaecta. 

Third.  In  viem  of  theae  facia  lee  feel  more  confident  than  ever  before 
in  urging  the  more  general  use  of  Bordeaux  mixture  by  Fertnont  potato 

•  porcbucd  In  Jnlf,  Itencc  the  laic  cnCUnE. 
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growen,  in  dry  iea»<ma  a»  toell  txt  ire(  ones,  and  on  early  potatoes  at  weU 
at  late  oti£a. 

From  experience  at  BurliugtoDTrewouldadviae  spraying  as  follows: 

UpoD  very  early  potatoee  the  first  application  sbould  be  made  the  of 
June  and  two  others  should  follow  at  inbervals  of  two  or  three  weeks. 

Upon  medium  potatoes  the  first  application  may  be  delayed  urtil  from 
the  first  to  the  middle  of  July,  after  which  it  ahoula  be  repeated  twice  at 
iDtervals  of  from  ten  days  to  three  weeks,  depending  upon  the  amount  of 
rainfalL 

Upon  late  potatoes  the  spraying  need  not  begin  until  the  latter  part  of 
July  or  the  first  of  August;  it  should  then  be  repeated  twice  at  intervals  of 
ten  daysor  two  weeks,  depending  upon  the  weather. 

Bordeaux  mixture  may  be  prepared  following  the  directions  on  page 
98.  It  can  be  safely  used  much  more  concentrated  than  this  upon  pota- 
toes. If  property  made  there  is  no  danger  of  ita  injuring  the  potato  leaves. 
Add  Paris  green  as  needed  for  the  Colorado  potato  beetles.  Apply  in  any 
way  so  as  to  cover  the  surface  of  the  leaves.  This  can  be  done  most  rapidly 
and  economically  with  a  force  pump,  the  beet  form  for  small  fields  being 
the  knapsack  pump,  and  for  larger  fields  a  barrel  force  pump  carried  on  a 
two-wheeled  cart.*  The  cheaper  forms  of  hand  pump  and  even  the  com- 
mon watering  cans,  or  a  pail  and  brush  broom,  are  used  by  many  with 
good  success,  out  such  methods  are  of  course  more  wasteful  of  both  time 
and  mixture. 

V.  OBSEHVATIONS  UPON  THE  DATE  OP  PLANTING  POTATOES. 
Any  practical  study  of  the  diseaaee  of  the  potato  in  Vermont  must  in- 
clude a  consideration  of  the  date  of  planting,  and  consequently  of  the 
maturity  of  crop.  As  a  result  of  observations  and  experiments  extending 
through  the  years  of  1890-98,  the  conclusion  was  published  in  oui  last  Re- 
port that  when  one  is  working  merely  for  the  largest  crop  with  the  least 
possible  work  in  protecting  it  from  insects  and  diseases,  he  will  do  best  to 
use  a  vigorous  variety  of  medium  or  late  potatoes,  and  delay  the  planting 
until  about  May  10th  to  20th.  The  reason  for  this  is  obvious  when  the 
usual  conditions  of  rainfall  are  considered.  Potatoes  planted  in  the  last  of 
April  will  form  their  tubers  during  the  period  extending  from  the  lastcrf 
June  to  the  first  of  August,  the  exact  time  varying  with  the  variety,  that 
is,  whether  it  is  an  early  or  late  one.  Now,  potato  tubeie  contain  about  60 
per  cent,  water,  the  remainder  is  starch,  and  in  the  manufacture  of  this 
starch  a  large  additional  amount  of  water  is  consumed.  During  the  period 
of  tuber  formation  the  potato  plant  therefore  needs  its  largest  supply  of 
water.  As  a  matter  of  fact,  however,  the  period  from  the  last  of  June  to 
the  first  of  August  is  usually  the  driest  portion  of  our  summer.  By  plant- 
ing potatoes  the  last  of  April,  therefore,  we  force  them  to  form  tubers  when 
the  water  supply  ia  least,  and  ss  a  result  we  rarely  get  a  full  crop.  In  fact 
if  there  are  serious  attacks  of  insects  or  of  fungus  diseases  during  this 
period,  the  earlier  planted  potatoes  die  or  "ripen  permaturely,"  giving  a 

*See  lUottntlon  and  doctiptlmi  of  a  convenient  fbnn  in  Bnlletin  40. 
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■mall  yield  of  Imperf  ectlj  ripened  potatoes.  The  only  compenaation  is  that 
theee  early  potatoes,  dying  thus  in  the  dry  weather,  lai^ly  escape  danger 
trom  the  late  hlight  and  rot.  Before  a  remedy  for  this  disease  was  known 
most  enocessful  potato  growers  preferred  to  plant  early  and  thus  be  sure  of 
the  smaller  yield,  rather  ih£h  to  plant  later  and  run  the  risk  of  serious  loss 
from  the  blight  and  rat.  By  the  use  of  Bordeaux  mixture  later  potatoes 
may  now  beperfectly  protected  against  disease  during  the  warm,  moist 
weather  of  August  and  early  September.  By  planting  May  lOtb  to  20th, 
thelater  varieties  form  their  tubers  during  this  period,  which  is  usually  the 
most  favorableof  all  the  summer,  and  as  a  result  very  large  yields  become 
possible.  For  example,  in  1898,  Polaris  potatoes  planted  April  29,  under 
the  beet  treatment  of  spraying,  etc.,  yielded  S95  bushels  per  acrej  while 
Polaria  potatoes  taken  from  the  some  bin  and  planted  May  9,  with  the 
game  treatment,  yielded  878  bushels  per  acre.  White  Stars,  planted  May 
!fi,  yielded  400  bushels  per  acre.  The  conclusion,  therefore,  based  on  the 
experiments  of  189&-9S,  was  that  the  later  planting  is  the  most  profitable. 
In  18M,  however,  resolte  were  exactly  reversed.  Our  plantings  of  the 
same  varieties  extended  from  April  29  to  May  28.  The  largest  yields  came 
from  the  earliest  planted,  the  smalleet  yields  from  the  latest.  Looking  for 
the  lessons,  they  are  easily  understood.  To  begin  with,  the  first  week  of 
Hay  was  the  warmest  of  the  month.  The  early  planted  potatoes  got 
rooted  and  started  under  favorable  conditions.  About  May  20  cold,  wet 
weather  set  in  and  lasted  for  two  weeks.  The  later  planted  potatoes  lay  in 
tbe  ground  without  starting  during  this  time,  and  many  of  them  rotted 
before  oc  immediately  after  sprouting.  Immediately  following  this  in 
June  a  protracted  drought  began  which  continued  intoSeptember  with  but 
shgbt  and  infrequent  rainfalls.  Of  course,  the  late  planted  potatoes, 
starting  under  unfavorable  conditions,  never  fully  recovered,  and  they 
made  a  poor  growth  throughout  the  summer.  When  the  attacks  of  the 
Dea-beetlesandgraeahopperscamein  July  and  Aug^ust  the  plants  which 
were  mutilated  by  them  very  generally  succumbed  to  the  combination  of 
insect  attacks  and  dry  weather.  The  early  planted  potatoes  made  sufficient 
irmwth  in  early  summer  to  more  fully  shade  the  ground  and  developed 
tufficientToot  system  to  carry  them  more  Hucceesfully  through  these  dis- 
sstoous  conditions  into  September,  when  the  welcome  rains  came.  Where 
they  were  protected  by  Bordeaux  mixture  the  majority  of  them  lived  until 
late  falL  There  was  no  hard  frost  in  Burlington  until  November,  and 
someofthe  more  vigoroueidants  still  held  agood  portion  of  their  leaves  green 
nntU  this  date.  It  is  a  remarkable  record  for  potato  vines  in  Vermont 
Polaris  potatoes,  planted  April  27,  lived  past  the  middle  of  October,  nearly 
six  months  from  planting  till  death,  and  White  Stars  planted  on  the  same 
date  lived  Into  November,  or  over  six  months  from  date  of  planting.  Usually 
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tbew  aame  ▼arietiee  of  potatoes  vbea  planted  in  April  bave  died  in  August 
or  by  September  flret.  Apparentl;,  the  peculiar  weaUier  coDdittona  of 
May  to  July  retarded  theii  maturity  and  induced  such  agradual  formatiMi 
of  tubers  that  they  persisted  longer  than  usual.  Probably,  also,  the  entire 
absence  of  theeailj  blight  from  the  field  during  the  Hummer  c<Hiduced  to 
the  same  result.  The  date  of  planting  should,  therefore,  depend  upon 
whether  one  is  prepared  to  spray,  and  also  upon  the  conditions  of  weather 
which  are  to  be  expected.  In  our  judgement,  the  season  of  ISM  was  Buch 
an  exertional  one  that  the  resiUts  should  not  lead  to  any  modificatjone  of 
oar  former  advice,  and  that  for  the  largest  yield  in  Vermont  medium  or 
late  planting,  combined  with  spraying,  shonld  bo  practiced. 

VI.    POTATO  SCAB  AND  ITS  PREVENTION. 
With  practical  remedies  for  the  potato  beetles  and  other  leaf  eating 
insects  and  for  the  potato  blights  and  rot,  the  most  serious  trouble  left  for 
the  potato  grower  to  contend  with  is  the  scab,    ' 

THZ  CAIJSE  OF  POTATO  SCAB. 

Attention  has  been  called  in  former  reports  to  the  demonatratiwi 
by  Dr.  Thaxter,  then  of  the  Connecticut  Elxperiment  Station,  that  potato 
scab  is  caused  by  a  fungus  growth, a  sort  of  mould  upon  the  tuber.  Theee 
investlgationa  indicate  that  this  fungus  is  propagated  (Srst)  by  germa  or 
sp<»:ee  which  may  paas  the  winter  upon  thesurfaceof  tuberaand  eo start  the 
disease  anew  if  such  tubers  are  planted,  or  (second)  by  spores  which  may 
lire  over  winter  in  the  soil  when  once  eetablished  there,  or  (third)  hyaporea 
which  are  carried  on  cultivators,  etc.,  from  infected  soil,  or  (fourth)  by 
spores  carried  in  stable  manure.  Prof.  Hopkins,  of  the  West  Virginia  Ex- 
periment Station,ooneiderBthat  the  trouble  in  that  section  of  the  country  is 
increased,  if  not  originated,  by  the  larvae  of  certain  very  minute  Insects 
inhabiting  the  scab  apote.  So  far  as  he  haa  worked  out  the  matter  of  rem- 
edies tor  this  insect  trouble,  they  entirely  coincide  with  the  following  for 
the  scab  f ungns  which  were  worked  out  largely  by  Prof.  Bolley  of  the  North 
Dakota  Elxperiment  Station. 

THE  PRETXNTION  OF  POTATO  BGAB. 

1.  Select  ground  and  manure  that  are  as  free  from  the  germs  aa  pos- 
sible. To  do  this  avoid  ground  that  has  borne  a  crop  of  scabby  potatoes  at 
any  time  for  a  number  of  years  previously.  Land  that  has  lain  in  grass 
for  several  years  is  most  likely  to  be  clean.  Avoid  the  use  of  fresh  stable 
manure.  Use  thoroughly  rotted  manure.  If  posaiblt,  apply  this  manure 
on  the  crop  the  year  before  potatoes  are  to  be  planted.  TJae  commercial 
fertilizera. 
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3.  Plant  nothing  but  clean  seed  potatoee.  Lt  there  were  no  acabbj 
potatoes  whatever  in  the  orop  f  rom  which  seedis  tobe  taken,  any  of  these 
potatoes  may  safely  be  planted.  If,  however,  as  is  generally  the  case,  a 
portion  of  the  crop  was  scabby,  it  is  not  sufficient  to  select  smooth  tubers, 
for  they  will  probably  be  contaminated  with  the  germs  from  the  scabby 
ODee.  If  they  are  to  be  nsed  they  should  first  be  disinfected  with  corrosive 
suUimate.     Following  are  practical  directions  for  so  disinfecting  them  : 

Parcbase  from  adruggisttwoounceBofoorrOBivcBUblimate  (bichloride 
of  mercury.)*  Empty  this  into  two  gallons  of  hot  water  in  a  wooden  or  earthen 
VMsel,  and  allow  it  to  stand  over  night.  Place  in  a  barrel,  or  wooden  tub, 
thirteen  gallons  of  water,  then  pour  in  the  two  gallon  solution.  Stir  thor- 
oughly to  insure  equality  of  solution  before  using.  Select  as  fair  seed  po- 
tatoes as  possible,  rinse  oB  the  old  dirt  and  immerse  them  in  the  solu- 
tion one  hour  and  thirty  minutes.  At  the  end  of  this  time  turn  off  the  so- 
lution into  another  veasel.  The  solution  may  thus  be  nsed  a  number  of 
times  if  wished.    After  drying,  the  potatoes  may  be  cut  and  planted  as 

The  practical  value  of  this  method  of  disinfecting  seed  potatoes  has 
been  thoroughly  tested  and  demonstrated.  There  is  no  doubt  that  where 
the  seed  is  thus  treated  a  clean  crop  is  insured,  providing  the  soil  is  clean 
also.  Unfortunately  much  of  the  best  potato  lands  in  Vermont  is  already 
contaminated.  But  understanding  the  nature  of  the  disease  each  potato 
grower  wlio  choosee  caa  soon  by  continued  observation  of  his  own  crops 
and  the  use  of  clean  seed  reduce  the  loss  from  this  disease  to  a  minimom. 

Id  out  experiments  last  summer  we  had  a  piece  of  grass  land  which 
bad  been  in  grass  for  at  least  fifteen  years.  Commercial  fertilisers  alone 
were  used  npon  it.    In  planting  it  we  divided  it  into  four  series  of  plots. 

These  were  planted  as  follows. 

1st  seriee:    Planted  with  smooth  seed,  no  previous  treatment. 

3d  series:  Planted  with  smooth  seed,  disinfected  withcorroslvesub- 
limate  before  planting. 

8d  series:    Planted  with  scabby  seed,  no  previous  treatment. 

4th  series:    Planted  with  scabby  seed,  disinfected  before  planting. 

When  the  crop  was  harvested  there  was  no  marked  difference  as  to 
scabbiness  between  the  crops  from  the  first  and  second  series.  Many  pota- 
toes from  both  were  slightly  scabby,  but  none  sufficiently  so  to  make  them 
unsaleable.    This  would  indicate  that  the  germs  of  the  disease  were  gener- 

Tbia  ibould  cool  buta  lew  cents.  The  corrosive  niblimatc  la  aa  active  poison  and  neat 
care  should  beeierdsed  in  luiue.  Thssirenffth  of  the  solution  as  here  recommenifcd  Is 
(lie  saute  as  that  used  by  surgeons  for  disinfecting  wounds^  etc-,  and  is  not  dangerooflto 
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ally  distributed  throughoat  this  soil  though  not  alnindant  orTtmlMil 
enough  to  do  much  harm. 

Tho  contrast  between  the  plots  of  the  third  and  fourth  seriea  was  verj 
marked,  as  is  apparent  from  the  following  anmmary. 


Table  ghoioing  yields  of  tubers  of  marketable  gize,  ti 
ditUin  of  these  as  to  scab. 


e»,  and  the  con- 


Condi- 
tion of 
"seed." 

Treat- 

brfore 
planting 

Yields  in  Ounces. 

Variety 

1.  Total  1  8.    Un- 
yield  of    market- 

8.     Total 
yield  of 
market- 
able 
tubers. 

tubers. 

Potato. 

tubers  of 
market- 
able 

able  be- 
cause of 
the  scab. 

Free 
from 
scab. 

S^ 

Polaria 
Polaria 
Wh.Str. 
Wh.8tr. 

Scabby. 
Scabby 
Scabby. 
Scabby. 

None. 

None. 

NtiDrwtid. 

1,148 
1,868 
1,807 
1,591 

14 

806 

None. 

93i 

t,m 

1,001 
1,591 

298 

884 

601 

1,810 

686 
470 
SOO 
381 

As  shown  in  colnmn  2  of  the  yields  there  was  practically  no  loss  of 
saleable  tubers  from  scab  where  the  seed  was  disinfected,  while  there  wsa 
an  average  loss  of  21  per  cent,  where  the  seed  was  planted  with  no  treat- 
ment. As  further  shown  in  column  1,  there  was  a  decided  increaae  in 
total  yield  from  the  disinfected  seed,  amounting  on  the  average  to  over 
SO  per  cent.  The  total  yields  of  marketable  potatoes  (column  8)  was  in- 
creased over  60  per  cent,  as  a  direct  result  of  disinfecting  the  tubers. 

Of  course  in  anch  a  case  as  this  where  all  the  seed  potatoes  were  scabby 
the  gain  exceeds  what  would  be  obtained  in  ordinary  practice,  but  it  never- 
theless emphasizes  in  a  striking  manner  the  practical  value  of  disinfecting 
seed  potatoes  where  the  scab  is  troublesome.  The  process  of  disinfecting 
them  involves  but  slight  labor  and  an  expense  of  but  a  few  cents  for 
corrosive  sublimate. 

This  corrosive  sublimate  treatment  is  being  tested  and  endorsed  by  the 
leading  potato  growers  as  well  as  the  Experiment  Stations  throughout  the 
country.     It  is  past  the  experimental  stage. 

Let  every  potato  grower  who  reads  this  give  the  corrosive  sublimate 
treatment  as  well  as  the  Bordeaux  mixture  a  fair  trial  this  summer. 
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BULLETIN     NO.    45,    ANALYSES    OF    COMMERCIAL 
FERTILIZERS. 

By  .T.  L.  irii.r.8  and  B.  O.  Whitk. 

I.    aXATEMENT  REGARDING  PUBLICATION  OF  ANALYSES. 

Tlie  Legislature  of  1894  amended  tlie  act  commonly  known  aa  the 
"Vermont  Fertilizer  l4>w,"  providing  that  "  so  much  of  the  license  fees 
collected  under  this  act  shall  be  paid  hj  the  State  treasurer  to  the  treasurer 
of  said  Station  as  the  director  of  said  Experiment  Station  may  show  b;  his 
biltfl  has  been  expended  in  performing  the  duties  required  by  this  act,  but 
in  no  case  to  exceed  the  amount  of  the  license  teee  received  by  the  treas- 
urer under  this  act." 

The  State  appropriation  to  the  Station  expired  in  1B90.  Doubting 
whether  any  of  the  funds  received  from  the  National  Treasury  under  the 
Hatch  Act  could  be  legally  used  for  this  police  work  we  have  been  forced 
to  use  the  money  received  from  the  sale  of  farm  and  dairy  products  In 
order  to  comply  with  the  law. 

Having  now  more  funds  for  this  purpose,  it  is  the  design  of  the  Station 
to  make  more  thorough  inspection  and  earlier  publication  of  results  than 
has  hitherto  been  possible.  Several  bulletins  will  be  issued  at  short  inter- 
nals giving  analyses  to  date,  together  with  a  discussion  of  the  meaning  of 
the  tarnu  used  to  designate  the  valuable  ingredients  of  fertilisers,  their 
aonrces,  uses,  commercial  and  agricultural  values,  etc.  Theee  bulletins 
vrjli  be  mailed  as  usual  to  the  entire  mailing  list  and  to  all  applicante. 

The  present  bulletin  contains  an  analysis  of  a  single  sample  of  a  lead- 
ing brand  of  goods  of  each  naannfacturer  selling  in  this  State, 
excepting  the  Great  Eastern  Fertilizer  Company  and  John  S.  Reese  &  Co. 
Analyses  reported  in  subsequent  bulletins  will  be  made  on  composite 
■amples,  {mixtnreof  equal  portions  of  several  samples  taken  from  different 
p«rtB  of  the  State),  and  will  include  determinations  of  nitrogen  from  ni- 
tratea  and  from  ammonia  salts,  and  of  chiorin. 

All  samples  are  taken  by  agents  of  the  Station  from  the  stocks  of  local 
dealers  and  represent  therefore  exactly  what  the  purchaser  is  getting. 
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II.  SCHEDULE  OF  TEADE  VALUES. 

The  following  HcLedule  of  trade  values  to  be  u»ed  in  this  State,  jn  1895, 
ia  the  one  agreed  npon  bj  the  experiment  atationa  of  HasaachusettB,  Rhode 
Island,  Connecticut,  New  Jersey  and  Vermont  after  a  careful  study  of 
prices  ruling  in  the  large  markets  of  New  England  and  the  Uiddltf  Statee : 


cte.  per  lb.       cts.  per  lb. 

Nitrogen  in  ammonia ealte __ 19  iSi 

"       in  nitratae 14^  15 

Organic  nitrogen  in  dried  and  Qdb  ground  fish, 

blood  and  meat  and  in  high  grade 

mixed  fertiliEers 18J  16^ 

"  "        in  ootton  seed  meal, IS  18 

"  "       in  fine  ground  bone  and  tunkage        IS^  1^ 

■'  "        in  fine  medium  "  "  16  14 

"  "       in  medium  "  "  13  11 

"  "        in  coarse  .<  ..  i^  5 

"  "        in  horn  shavings,  hair  and  coarse 

fish  scrap. 7  ■  5 

Phoophorio  acid  soluble  in  water 6  6 

"  "  "        in  ammoDiuDi  citrate*...  Si  H 

"         "         "       In  fine  ground  fish,  cotton 

seed  meal,  and  wood  ashea  6  S 

"         "       in  dry  fine  ground  fishand  in  fine 

bone  and  tankage 6^  &j 

"         "       infinemediumboneandtankage  H  4^ 

"         "       in  medium  "  "  8  S 

*'         "       In  coarse  "  "  3  2 

"         "       insoluble  (in  ammonium  citrate) 

"  "        in  mixed  fertilizers 3  2 

Potash  as  high  grade  sulphate  and  in  mixtures  free 

from  muriate  (or  chloride) _ - . .  5i  5i 

Fotashas  muriate _ _ 4i  4i 

The  above  trade  values  are  the  average  figures  at  which  In  the  six 
months  preceding  March  1st,  the  respective  ingredients  could  be  bought  at 
retail  for  oaah  in  the  larger  markets,  in  the  raw  matmiali,  unmixed.  They 
also  correspond  to  the  average  wholeaalej  prices  for  six  months  ending 
Uaroh  1st,  plus  about  SO  per  cent,  in  the  case  of  goods  tor  which  we  have 
wliolesale  quotations.  The  valuations  obtained  by  the  use  of  the  above 
figures 'will  be  found  to  agree  fairly  with  the  reasonable  retail  price  at  the 
large  markets  of  standard  raw  materials  such  as,  Sulphate  of  Ammonia, 
Nitrate  of  Soda,  Muriate  of  Potash,  Sulphate  of  Potash,  Dried  Blood,  Plain 
Superphosphate,  Azotin,  DryQround  Fish,  Ammonite,  Cotton  Seed  Meal, 
Bone  and  Tankage,  Ground  South  Carolina  or  Florida  Rock. 


1  1  Ennu  of  the  nngtouDd  phniplute  prerlnul;  eirtnctcd  with  pun 

wmicr  bv  100  c  c  neutnl  (olaUon  of  Ammoolum  Cltiale  ip.  ar.  1.09  In  30  minutes  at  Cj 
ifagreei  C.,  with «gltatli>n obc« In Btc  rnlnnte*.  Commonly  called  "icmted,"  or  "bn^- 
gone"  Pboaphork  Add. 
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Akalvbes  of  Com 

N  OF  TRADE  VALUBS  TO  SUPEEPHOBPHATSS  AND   MUCED  QOODB. 

The  trade  values  are  applied  to  the  valuation  of  BUperpho«pbata«  and 
all  mixed  goodBas  foUows  ; 

The  nitrogen  ia  valued  at  16i  centu  per  pound,  it  being  assumed  that  it 
is  from  such  materials  as  ammouia  salte,  nitrates,  dried  blood,  ground  fish 
or  nitrogenous  substances  of  equall;  good  qualitT. 

The  insoluble  phosphoric  acid  of  mixed  fertilizers  is  reckoned  at  Scents 
per  pound. 

Th«pott 

in  k^oite  an  .  .   _ 

with  all  the  potash  ;  if  not,  >ncb  as  is  not  thus  united  is  valued  at  Ctj  c 

per  pound,  the  price  of  that  ingredient  ia  faigh  grade  sulphate. 

The  valuation  of  a  fertilizer  is  obtained  b j  multiplying  the  percentage 
of  the  several  ingredients  by  SO  (wMcb  gives  the  pounds  per  ton),  and  th«>se 
products  by  the  ijricea  per  pound. 

As  tMM  Mtimatod  nlnaB  are  not  intended  to  repreaent  the  proper 
■elllnc  price  of  mixed  goodi  at  the  point  of  ognfuinpUon,  and  in  order  to 
prevent  anj  possible  misapprehension  as  to  their  real  meaning,  the  follow- 
ing explanations  are  offered : 

1.  These  trade  values  repreeent  ver;  cloeely  the  prices  at  which  a 
pound  of  nitrogen,  phosphoric  acid  and  potash,  in  their  various  forms,  can 
now  be  purchased,  for  cash  at  retail  in  our  largti  markets.  They  are  based 
mcatlv  upon  Uie  ton  prices  at  which  certain  classes  of  goods  are  offered  to 
actual  consumers. 

2.  These  trade  values  do  not  include  the  charges  for  transportation 
from  the  market  to  the  consumer,  for  storage,  mixing,  commissions  to 
agents  and  dealers,  selling  on  long  credit,  bad  debts,  etc.,  etc. 

3.  They  are  the  prices  of  nitrogen,  phosphoric  acid  and  potash,  read^ 
/or  use  bjf  tMj^urmer,  when  these  ingredients  are  purchased  under  the  above 
named  conditions,  singly  and  not  mixed.  In  ordinary  superphoepbateswe 
find  these  three  ingredients  mixed,  but  this  not  a  necessary  condition  of 
their  use. 

An  illustration  may  serve  t^i  make  clear  the  above  statements  :  A 
farmer  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands  sold  in 
this  State.  If  he  purchases  for  cash  in  New  York  or  Boston,  one  hundred 
(100)  pounds  of  muriate  of  potash,  fifty  (SO)  pounds  of  sulphate  of  ammonia, 
fifty  (50)  pounds  of  nitrate  of  soda  and  fifteen  hundred  and  fifty  (IGQO) 
pound*  of  dissolved  South  Carolina  rock,  known  in  the  trade  as  "  acid  phos- 
phate," and  mixes  these  ingredients  together,  he  will  bavea  complete  fertil- 
izer, not  essentially  different  from  many  standard  brands  of  ammoniated 
anperphosphates.  Tbecoet  of  the  ton  after  mixing  (if  the  farmer  prefers 
to  mix  the  ingredients)  will  be  made  up  as  follows : 

(a)  ODst  of  the  materials  in  the  markets. 

(b)  Coet  of  transportation. 

(c)  Coet  of  mixing, 

lite  first  element  entering  into  the  total  cost,  is  tlie  only  one  included 
in  the  "  valuation.  "  If  there  is  added  to  this  one  element,  not  only  the 
charges  for  transportation  and  mixing,  but  also  the  expenses  of  selling 
through  agents  and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  fac- 
tors involved  in  the  coet  of  our  ordinary  superphoephatee,  when  delivered 
at  or  near  the  place  of  consumption, 

4.  The  station  valuations  stand  in  no  direct  or  necessary  relation  to 
the  comparative  profits  which  may  be  derived  from  the  useof  variousfeitil- 
icers  by  individual  farmers.  These  values  have  an  almost  purely  commer- 
cial significance,  and  ore  not  designed  to  point  out  to  a  farmer  whether  he 
ahall  use  potaah,  which  is  comparatively  a  cheap  ingredient,  or  nitrogen, 
irhich  ia  comparatively  costly. 

For  farther  information  concerning  fertilizer  analyses  and  for  an  ex- 
nlaiuktioit  of  the  meaning  of  the  terms  employed,  the  reader  is  referred  to 
the  previouB  reports  andbnlletins  of  the  Station,  and  to  bnlletins  which 
are  to  follow  in  the  near  futnre.  (    i  >0<,!>  I C 


Bulletin 

45. 

;  MaquinNuojiBis 

iillliiiliiiiii 

l\-%'^ 

% 

Hi 

m 

l|i|lL 
s'lls    ^ 

0)  ;  i  o 

lill 

'f 

Crippin 
all  &  Cra 
D.  Aver 
Telfer,  Bi 
.  &  Skin 
Parker, 
Nye,  Jo 
hue  &  Al 

rd  Hayes 
Bartlett 
Whiting 
Bushnel 
Bartlett, 

"l"a;|'«"i        ftSQKE 

&(a&^ 

oS^Qd^wccoJ'-iai 

Mi    IS=!^^i^ 

■  ■  '■>' 

1 

'        i 

I 

fillip 

z 

Illl?1lllf1 

"p 

1^ 


I 

ll 


||l  2  It  |a|L. 


■jaqraoNOOiws  ]     ISssllli^^ii^^li 


,GoogIf 


Analysus  ok  Commeboiai.  Fektiuzbhs. 


'pmoj 


1  ■  -.^ui    :iiis8aasssaaES* 

'P««linu«DO  aiqvnvAV  oinwoioi e> 00 00 a) goad oi OB 00 oi 
«"oi'.H"wooa5a<2NiHSS;^"3^ 

; -pn-oj'wifATSgssggggggsgg;; 

i T""""™"" '»"'■' aaaiaass  a  aasa 


-siqnios;^^ 


3  —  «  lo  §  S  05  3  en  ci  (-_e^  —  t^ 


.ISSSiSSSSSSSS^SS 


,  Google 


IV.    OBSERVANCE  OF  THE  FERTILIZEE  LAW. 

The  following  manufacturers  aud  conijianies  have  paid  licenaeB  as  re- 
quired by  the  fertilizer  law: 
License 
Number.  Name  ow  Company.  Addsbss. 

1.  Pftciflc  Guano  Co BoBton,  Hase. 

2.  QuinnlpiacCo Booton,  Uaaa. 

8.    Bradley  Fertiliser  Co Bovton,  Hum. 

4.  Cleveland  Dryer  Co. Clerelaod,  0. 

5.  Lister'a  Agricultural  Chemical  Works ...Newark,  N.  J. 

6.  Crocker  Fertilizer  and  Chemical  Co Buffalo,  N.Y. 

7.  Standard  Fertilizer  Co. BoetoD,  HkM. 

8.  Cumberland  Bone  Fhoeidiate  Co Portland,  He. 

»,  Bowker  Fertiliser  Co --•. Boetwi,  Hws. 

10.  E.  Frank  Coe  Co -- New  York,  N.Y, 

11.  Williams  &  Clark  Co New  York,  N.  Y. 

)3.    Great  Eastern  Fertiliier  Co Rutland,  Vt. 

13.  Clarks  Cove  Guano  Co Boeton,  Haas. 

14.  Powers,  Gibbe  &  Co Wilmington,  N.  C. 

15.  John.  3.  BMse&Co Baltimore,  Md. 

1«.  Read  Fertilizer  Co Syracuse,  N.  Y. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

PRE8.  M.  H.  BUCKHAM,  eaH>ffich.  Burlington. 
Hon.  E.  J.  OBMSBEE,  BraDdon. 
Hon.  CEOSBY  MILLER,  Pomfret. 
Hon.  CA93IUS  PECK,  Brookfleld. 
Hon.  a.  S.  FASSBT]',  EnoBburg. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  and  Chemisl, 

G.  H.  PERKINS,  Entomologist. 

L.  R.  JONEa,  Botanist. 

F.  A.  RICH,  Tet«riiiarian. 

B.  O.  WHITE,  Assistant  Chemist. 

D.  D.  HOWE,  Farm  Superintendent. 
J.  E.  FINN,  Etairyman. 

MARY  A.  BENSON,  Stenographer. 

E.  H.  POWELL,  Treasurer. 

C7*CopieB  of  the  reports  and  bulletins  of  the  Station  are  sent  free  of 
charge  to  any  address  upon  application. 

^^Address  all  communications,  not  to  individual  officers,  but  to  the 
Agrionltural  Experiment  Station,  Burlington,  Vt. 

Offices  and  labcoatorlee  are  at  Experiment  Station  building,  comer 
Main  Street  and  University  Place. 

Experiment  Farm  and  buildings  are  on  the  Wllliston  road,  adjoining 
the  UnlTersity  grounds  on  the  east. 
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BULLETIN   NO.  46.    ANALYSES  OF  COMMERCIAL 
FERTILIZERS. 

Bt  J.  L.  HiLij  AiTD  B.  O.  Whitb. 

L     STATEMENT  REGARDING  COLLECTION  OP  S.VMPLES. 

During  February  and  March,  HesarB.  J.  B.  Kidder,  W.  0-  Perry  and 
A.  M.  YftughftD,  agents  of  thia  Station,  visited  eeventy-two  towns  atul 
Tillages  in  Vermont  and  drew  801  earoplee,  representing  88  distinot  branda 
of  fertilizers.  Only  03  brands  were  found  last  year  and  but  86  brands 
irere  analysed  in  1898. 

This  rapid  increase  is  partly  due  to  an  actual  Increase  in  the  number 
of  bmnde  sold  and  partly  to  our  inability  to  make  a  thorough  search  in 
prerions  years,  owing  to  causes  explained  in  Bulletin  46. 

It  is  believed  that  one  or  more  samples  of  nearly  every  brand  of 
fertilizer  sold  in  the  State  has  been  secured  this  spring.  The  Station 
desires  that  farmers,  farmers*  clubs  and  granges  call  its  attention  to 
brands  of  fertilizers  on  sale  not  included  in  this  bulletin,  either  in  the 
ta.blee  of  at)alysee  or  the  list  of  eamples  on  hand.  So  far  as  is  practicable 
goods  thus  reported  will  be  sampled.  It  should  be  noted,  however,  that, 
■a  a  rule,  the  Station  will  not  sample  or  analyse 

1.  From  stock  of  less  than  one  ton. 

2.  From  stock  nhich  has  lain  over  from  a  former  season. 
8.    Prom  stock  which  has  been  improperly  stored. 

Bulletin  46,  distribnted  to  the  State  mailing  list  March  28d,  contained 
an  analysis  of  a  single  sample  of  a  leading  brand  of  goods  of  each  manu- 
facturer selling  in  this  State,  excepting  the  Great  Elastem  Fertilizer  Co. 
and  John  3.  Reese  and  Co.  The  present  bulletin  contains  the  analyses  of  com- 
posite samples  (mixture  of  equal  portions  of  several  samples  of  the  same 
brand  taken  from  different  parts  of  the  State}  of  SS  distinct  brands,  the  out- 
put of  eleven  manufacturers.  The  composite  sample  certainly  represents 
the  average  character  of  the  goods  more  fairly  than  can  the  analysis  of  a 
aiagle  sample. 

The  88  brands  reported  comprise  all  those  of  which  three  or  more 
samples  were  found  by  the  Station  agents.  There  is  reason  to  believe  that 
fully  nine-tenths  of  the  trade  in  the  State  is  confined  to  these  brands. 

The  reader  is  referred  to  Bulletin  46  for  schedule  of  trade  values  and 
their  application  to  superphosphates  and  mixed  goods.  It  ehonld  be  par- 
ticularly noted,  however,  that  these  trade  volaes  do  not  reprBseutthfl 
propar  MUiag  prices  of  mixed  gmda  at  the  point  of  oonsompUon,  but  are 
the  retail  cash  prices  of  the  various  fertilizing  ingredients  in  the  large 
naarkets,  unmixed  but  ready  for  use.  They  do  not  include  freight,  cost  of 
manufacture,  storage,  commissions,  etc.  They  stand  in  no  necessary 
Illation  to  the  profits  derived  from  theuse  of  the  goods,  but  have  an  almoet 
purely  commercial  significance. 
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B0LLETIN    46, 

II.    VERMONT  FERTILIZER  LAW. 


It  is  herd/g  enacted  by  the  General  Aeeetntiy  of  the  Stale  of  Vermont : 

Section  1.  Every  lot  or  parcel  of  commerolal  fartUfsen,  or  material  nsad 
(or  nwniiriBl  purpoue,  iold,  offered  or  ezpoBad  tor  Bale  In  the  State  at  Varmont, 
the  retail  prloo  of  which  U  Ian  dollars  or  more  per  ton,  ahall  be  accompanied  by 
a  plainlj  printed  itatemeot  clearly  aud  truly  certitylng  the  uumber  of  net  pouuda 
of  fertillzar  Id  a  packa^,  the  Daoie,  braod  or  trade  mark  under  nhiob  the  (er- 
tillEer  U  gold,  the  name  and  addreaa  of  the  manafa^Ttarnr  or  Importer,  the  placa 
of  manufacture,  and  a  chemical  analysis  stating  the  percentage  of  nltroifen  or 
Ita  equivalent  In  ammonia,  of  potoafa,  soluble  In  diftilled  water,  and  of  phos- 
phoric acid  Id  available  form  soluble  in  distilled  water,  and  reverted  M  wdl  ma 
the  total  phoaphoiia  acid.  In  case  of  tboaa  fertlllEers,  which  eonsiit  ot  other  and 
cheaper  materials,  laid  label  shall  give  a  correct  general  statMnent  of  the  oom- 
poalciou  and  Ingredleate  it  accompanies. 

Sec.  2.  ^tore  any  commercial  fertlliier,  tbe  rntall  prioe  of  which  is  ten 
dollars  or  more  per  ton,  is  sold,  offered  or  expoaed  tor  sale,  the  Importer,  manu- 
facturer or  party  who  causes  It  to  be  sold,  or  offera  it  for  sale  within  the  State  ot 
Vermont,  shall  file  with  tbe  director  ot  tbe  Vermont  Agricultural  Bxperiment 
Station  a  certified  copy  of  tbe  stetement  named  in  section  one  ot  this  act,  and 
shall  a]»  deposit  with  said  director,  at  bii  request,  a  sealed  Jar,  glass  or  bottle 
containing  not  Ices  than  one  pound  ot  the  tertllizers,  accompanied  by  an  affidavit 
that  it  is  a  fair  average  sample  thereof, 

Sxa  3.  The  mauutacturer,  Importer  or  agent  of  any  commsreial  fertlliier 
or  material  used  for  mannrlal  purpoees,  the  retail  price  of  which  Is  ten  doUan 
or  more  per  tou,  ihBJl,  hetore  the  fertilizer  is  offered  for  Ntla,  obtain  a  license 
from  the  State  treasurer,  countersigned  by  the  director  of  the  Vermont  Agrl- 
enltural  Experiment  Station,  authorizing  tbe  sale  ot  the  same  in  the  State,  and 
shall  securely  afflc  to  each  barrel,  bag  or  other  package  ot  (ertlUier  the  word 
"licensed."  with  the  number  and  date  ot  the  lloense.  The  manufacturer  or 
Importer  obtaining  sDch  license  shall  pay  to  the  State  one  hundred  dollars  tor 
such  license,  aud  the  license  shall  expire  on  the  Slst  day  ot  Deoamber  of  th« 
year  for  which  it  ia  Inued.  One  license  shall  cover  all  brands  manataotured 
by  any  one  manufacturer,  corporation  or  company. 

Sec.  4.  Manufacturers  and  importers  ot  commercial  tertlliien  sold  or  ot- 
tered for  Bale,  the  retail  price  of  which  Is  ten  dollars  or  mure  per  ten,  shall, 
before  such  fertilizers  are  sold,  offered  or  exposed  for  sole,  file  with  the  State 
treasurer  a  bond,  with  sureties  residing  within  the  Btete,  satisfactory  to  said 
treasurer,  in  tbe  sum  of  one  thousand  dollars,  payable  to  the  Stete  and  condi- 
tioned- for  the  payment  of  forfeitures  and  ccats  Imposed  oo  such  manntacturen 
and  Importers  for  violating  the  provisious  of  this  act,  and  inch  bonds  shall  be 
renewed  from  time  to  time,  as  the  Stete  treasurer  may  require. 

Sic.  6,  The  term  "commercial  fertlliier,"  as  used  la  this  act,  shall  be 
token  to  mean  compouuds  and  manufactured  substances  oontalnlog,  or  repre- 
seuted  as  containing,  two  or  more  Ingredienta  mentioned  in  seotlon  one  of  tbis 
aot,  bat  shall  not  apply  to  the  separate  Ingredients  used  to  maBufacture  the 
same,  or  to  bone  meal,  land  planter,  lime  or  any  substence  the  product  ot  natare 
which  has  not  been  compounded. 

Sxc.  e.  Ho  person  shall  sell,  offer  or  expose  for  sale,  in  tbe  State  ot  Ver- 
mont, any  pulverized  leather,  raw,  steamed,  roasted,  or  in  any  form,  as  a  fer- 
tillEsr,  or  OS  an  ingredient  of  auy  tertUlter  or  manure,  withoat  an  explicit 
printed  certificate  of  the  fact,  said  certificate  to  be  oonsplcnonsly  affixed  te 
every  package  of  such  fertiliser  or  manure,  and  to  accompany  (»-  to  go  with 
every  parcel  or  lot  ot  the  same. 

HXC.  7.  Any  person  selling,  offering  or  exposing  tor  sale,  any  oommerelal 
fertilizer,  without  the  stetement  required  by  section  one   of  this  act,  or  with  a 
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Iftbel  atBtJQg  that  udd  fertUlMr  oontaliu  a  largsr  peroeatags  of  any  ons  or  more 
of  the  couititueaM  mei>UoD»l  in  aald  leatiQD  than  ia  oontaloed  (barela,  or  rS' 
■peatiDg  ttie  (ale  of  wbloh  alt  of  ths  pravlrioDi  of  the  loragolDg  ncUoiu  have 
not  been  fnlly  complied  with,  ihall  fwfeit  Sfty  dollar*  for  tha  flnt  offenia,  and 
one  hondred  dollan  for  eaob  inlMeqiunt  oSeoie.  Tbl*  Motion  iball  not  affect 
partiM  mapufactoring,  ImportlDg  o"  pQrchaalag  fertilizen  for  their  o>ni  me  and 
not  fof  lals  In  thla  State. 

Sko.  8.  All  maoafaotaren  and  Impraten  of  ooinmerclal  ferlIUiM'4,  or 
oholeaale  dealen  in  the  lame,  ihall,  not  later  than  Febraary  fint,  tnmUh  the 
dlreotor  of  the  VennoDt  Agrlonltural  Biparlment  Slatlna  with  a  oomplate  llit 
of  the  braudi  and  of  agsnti  nlUng,  oSeriog  or  exposing  tor  aale,  mob  fertllii- 
•n,  and  on  tha  flnt  of  eaob  nioaeedlag  montb  tjll  Hay  flnt  luob  additional 
ageoti  or  daalen  as  lit  the  mean  time  bare  been   appointed. 

Bao,  0.  Tbs  director  ibail  canee  one  analyali  or  more  of  eaob  fartlltaer  or 
material  oaed  for  manurlol  purponH,  to  be  made  annuall;  and  the  reanlt  pnb- 
Uahad  moDthl;.  Bald  direotur  1>  bareby  antborlied,  In  person  or  by  deputy,  to 
take  a  tample  not  ezcAedlog  two  pounda  in  weight  for  analTal*  from  any  lot  or 
package  of  tertfilaer,  or  any  material  lued  for  mannrial  purpose*,  wbioh  may  be 
Id  tha  poMaaalon  of  any  manafaoturer,  Importer,  agent  or  dealer  ;  bnt  aald 
■amide  ihall  be  drawn  In  the  presence  of  said  party  or  partlet  In  Intareat,  or 
tb«lr  r«pre*eDtatiTe*,  and  shall  be  taken  from  a  paroel  or  oamber  of  paoksiget 
whlah  ^lall  not  be  len  thao  flira  par  cent,  of  the  whole  lot  loipaotad,  and  shall  ba 
tboroaghlj  oilied  and  then  divided  Into  two  uqaal  sample*  and  plaoed  In  gloss 
Tsaal*,  oarefoUy  ssikled,  and  a  label  plaoed  on  each  stating  the  name  of  the 
brand  of  the  tsrUllisr  or  material  samplad,  the  name  of  the  part;  from  whnae 
■took  the  sample  was  drawn,  and  the  time  and  place  of  drawing,  and  said  label 
•hall  be  sigoed  by  the  director  or  his  deputy  and  by  th*  parties  or  party  In  inter - 
■n,  or  thslr  re[)rtM)ntatiTes  present  at  the  drawing  and  sealing  of  said  samples  ; 
one  of  aald  dnplloate  samples  shall  be  retained  by  tbs  director  and  the  other  by 
the  party  wlioM  slook  waa  sampled.  The  director  of  the  Vermont  Agrloaltaral 
Bipeilinent  Station  shall  notify  the  State  treasurer  of  all  violations  of  this  aot, 
and  the  State  bvaanrer  tball  oommenoe  a  anlt,  In  the  Dame  of  th«  State,  on  tha 
bond  raqolrod  to  be  flled  by  such  manafootarer  or  Import  r,  and  proieoate  the 
■ame  to  flnal  Judgment.  It  shall  be  the  duty  of  the  treaiurer  upon  ascertaining 
any  TiolaUooa  of  this  act,  to  forthwith  notify  the  mannfootorsrs  and  importers. 
In  wriUng,  and  give  them  not  leas  than  thirty  days  thereafter,  in  whloh  to  com- 
ply with  the  requirements  of  this  act.  But  there  shall  be  no  proaecntlou  la  rela- 
tion to  the  quality  of  the  fertiliser  or  fertlllri:ig  material,  it  the  same  shall  be 
o  be  sabstauttaUy  equivalent  (o  the  statement   of    analysis  made  by  the 


Sac.  10.  The  term  Importer,  for  all  the  purposes  of  this  aot,  shall  be  takui 
to  mean  all  who  proonra  or  lell  fertlllian  mads  in  other  States. 

8x0.  11.  Number  ooe  hundred  and  nineteen  of  the  act*  of  1S82,  and  uum- 
Ur  algbty-nine  of  the  act*  of  1881,  are  berebr  repealed. 

Bzo.  13.     This  not  shall  take  effect  January  flnt,  188S. 

ApproTod  November  27,  1886. 


Bo.  tit— AN  ACT  IS  AUENDUENT  OP  AND  IN  ADDITION  TO  NO.  10» 
OF  THE  ACTS  OF  1888,  ENTITLED  "AN  ACT  TO  RKOULATB  THE 
SAI^  OP  COUMERClAI.  FERTILIZERS." 

HKmoR  1.  Nnmber  109  of  the  acta  of  1888,  approved  November  37,  1888, 
entitled  "Ad  aot  to  regolate  the  sola  of  oommarolal  fertllisera,"  Is  hersby 
amended  by  Inserting  after  seotlou  11  of  said  aot  another  section,  whloh  shall  be 
number^  section  la,  and  iball  read  as  follows:  "All  aualyses  of  fertilizen 
provided  for  by  this  aot.  Including  the  collection  of  samples  of  BUoh  analyses 
■hall  be  made  by  tha  director  of  tba  Vermont  Ezperlmeut  Station  at  the  expense 
of  laid  station,  and  so  much  of  the  license  fee*  coUeoted  ander  this  act  shalt  be 
paid  by  the  Htate  treasurer  to  tbe  treasurer  of  said  station  as  ths  director  of 
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■aid  Eiparlnwnt  Stetloo  maj  ihaw  by  bii  bills  hiu  beea  expeaded  la  pertormlDg 
Idle  duClea  required  b;  thii  act,  but  la  □□  case  to  ezoead  the  aiaouut  at  ths 
liaenM  fesi  i«cel*«<l  by  tbe  treasurer  under  thia  set,  Buoh  pnymaut  lo  be  made 
anDOelly  ou  or  aCter  tbe  first  day  oC  September,  npaa  tbe  order'of  the  auditor  □( 
acooanta,  who  is  hereby  directed  to  draw  bis  order  tor  such  purpose. 

Seo.  2.  Said  act  is  further  arueuded  by  cbanglog  the  Dumber  o(  section  12 
to  sectiou  18, 

Approved  November  14,  1BS4. 


III.    LICENSED  FERTILIZERS  SAMPLED  BY  THE  STATION. 
Bovker  FertiliMr  Co^  Boatoa,  Mass. 
1533-    Form  BJid  Garden  Phosphate ;  from  atocka  of  Joshua  Upham, 
WeathersBeld :  A.  E.  Fuller,  Woodstock  ;  L.  F.  Fortue;,  Plainfield. 

152L  Hill  and  Drill  Phosphate ;  from  stocks  of  D.  C.  Wright.  Weat- 
mlnster  ;  Q.  E.  Pringln,  East  Charlotte  ;  A.  E.  Fuller,  Woodstock  ;  L.  F. 
Fortney,  Plalnfielil. 

1522.  Stockbridge  Hurare  for  Potatoes  and  Tegetables;  from 
stocks  of  John  Mead,  Middleburj  i  D.  0.  Wright,  WeatmiiiBter ;  A.  C. 
Davis,  Norwich  ;  A.  E.  Fuller,  Woodstock. 

Bradley  Fertilixer  Oo .  Boston,  Mass. 

1504.  Gem  Phosphate ;  from  stocks  of  Randall  &  Crane,  Greenahoro; 
Sherman  &  Brady,  Newport;  Farrar,  Burt  &:  Co.,  Enosburg  Falls; 
Howard  &  Brown,  Ludlow  ;  W.  G.  Stevens,  Putney  ;  O.  L.  Miner,  Brat- 
tleboro ;  J.  M.  Johnson,  West  Pawlet ;  Dutton  dt  Richard,  Korthfleld ;  E. 
Foster,  South  Royalton. 

1502-  Eclipse  Phosphate  for  all  Crops ;  from  stocks  of  Ira  W.  Thorp, 
nnderhlLl;  Farrar,  Burt  &  Co.,  Enosburg  Falls;  Howards  Brown, 
Ludlow  ;  A.  G.  Pierce,  Burlington  ;  H.  M.  Maifield,  Johnson;  A.  P.  Fish, 
West  Randolph  ;  O.  H.  Tupper,  Bethel. 

1503.  Potato  Fertilizer ;  from  stocks  of  Ira.  W.  Thorp,  Underbill ; 
G,  H.  Cay,  Walden  ;  Sherman  &  Brady,  Newport ;  W.  O.  Stevens,  Put- 
ney ;  A.  G.  Pierce,  Burlington ;  E.  H.  Maxfield,  Johnson  ;  Dntton  dC 
Richard,  Norlhfield  ;  E.  Foster,  South  Royalton  ;  G.  H.  Tupper,  Bethel. 

1523.  Potato  Uanore ;  from  stocks  of  O.  L.  Miner,  Brattleboro; 
Stone,  Brewster  &  Co.,  Windsor ;  L.  W.  Loukee,  Vergennes ;  Brooks  ft 
Berry,  Hontpelier. 

UOl-  X.  L-  Superphosphate  of  Lime ;  from  stocks  of  Ira  W.  Thorp, 
Underbill ;  G.  Storey,  Lyndonville ;  W.  G.  Stevens.  Putney ;  O.  L.  Miner, 
Brattleboro;  Dutton  &  Richard,  Northfield  ;  G.  H.  Tupper,  B«thel ;  Sid- 
ney Davis,  Norwich  ;  N,  M.  Jones,  Pawlet. 
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CloTaland  Dryer  Co.,  develaiid,  0. 

1530.  Corn  and  Onus  Pho^hate ;  fromBtockB  of  W.  H.  Dunton, 
Sheldon  Janctdon  ;  L.  A.  Rusaell,  Sbrewsbiuy ;  H.  M.  Whipple,  Bethel. 

1505.  Partilizer  fbr  all  Cropa  ;  from  stocks  of  J.  P.  Talfer,  Barton; 
W.  H.  DuDton,  Sheldon  Junction  ;  C.  R.  Lane,  Cornwall ;  L.  A.  Ruaiell, 
Shrewabuiy ;  A.  E.  GUis,  Richmond  ;  A.  P.  Fish,  West  Randolph. 

1527.  Potato  Phosphate ;  from  stocks  of  W.  H.  Dunton,  Sheldon 
Junction ;  L.  A.  Bussell,  Shreweburj  ;  M.  M.  Whipple,  Bethel. 

E.  Frank  Coe  &  Co.,  New  Tork,  N.  Y. 
1532.    Ammoniated  Bone  Superphosphate  (Standard  Grade);  from 
stocks  of  Silaa   QiddingB,   Caatleton;   J.  H.  Oeorge,  St.  Johnsburf ;  H.  T. 
Baldwin,  Wells  River. 

1518.  Columbian  Potato  Fertilixer ;  from  stocks  of  D.  B.  Hunter^ 
Greensboro;  Jamea  Ctody,  South  Dorset ;  J.  P.  Lamaon,  West  Randolph ; 
E.  E.  Paul,  Wells;  W.  H.  Burbank,   Baroet;   H.  T.  Baldwin,  Wells  River. 

1525.  Columbian  Cora  Fertilizer ;  from  stocks  of  Jamee  Cody,  South 
Dorset;  M.  Burbank,  Irasburgh;  E.  B.  Paul,  Wells;  J.  F.  Lamson,  Weet 
Randolph. 

1531.  Celebrated  Grass  and  Grain  Fertiliser;  from  stocks  of  D.  B. 
Hunter,  Qreenaboro:  Famaworth&  Co.,  Hiddlebury;  James  Cody,  South 
Dorset. 

Crocker  Fertiliser  and  Chemical  Co.,  Bnl&lo,  H.  Y. 

1507.    Ammoniated  Corn  Phosphate;  from  stocka  of  B.  B.  Williams, 

Jericho;  Drew  and  Poet,  Irasburgh;  J.  B.  Taft,  Brattleboro;  A.  C.  Connors, 

-    Manchester;  C.  P.  Smith,  Wallingford;  S.  F.  Curtis  &  Son,  RfltUnd;  Q.  W. 

Beecher,  West  Pawiet;  A.  F.  Stevens,  Richmond;  W.  A.  Blake,  Northfleld; 

Rmnaef  and  St.  John,  Caatleton. 

150B.  New  Bival  Ammoniated  Saperphosphate ;  from  stocks  of  El,  B. 
Williams,  Jericho;  W.  R.  Parker,  Enosburg  Falls;  E.  O.  Aldricb,  Shrews- 
bar]';  J.  B.  Taft,  Brattleboro;  A.  0.  Connors.  Manchester;  C.  P.  SmiOi, 
"WalUngfonl;  Q.  W.  Beecher,  West  Pawiet;  A.  F.  Stevens,  Richmond. 

1506.  Potato,  Hop  and  Tobacco  Phosphate;  from  stocks  ofE.  B. 
'WUIiams,  Jerioho;  Drew  and  Post,  Irasburgh;  L.  P.  Jenne,  Derby  Center; 
W.R.  Parker,  Enosburg  Falls;  E.  O.  Aldricb,  Shrewsbury;  J.  B.  Taft, 
Brattleboro;  A.  C.  Connors,  Manchester;  C.  P.  Smith,  Wallingford;  3.  P. 
Curtis  ft  Son,  Rutland;  G.  W.  Beecher,  West  Pawiet;  A.  F.  Stevens,  Rich- 
mond; W.  A.  Blake,  Northfleld;  Rumiey  and  St.  John,  Castleton. 

1519.  Soperior  ^e  and  Oats  Phosphate ;  from  stocks  of  W.  R.  Par- 
ker, Enosburg  Falls;  J.  B.  Taft,  Brattleboro;  S.  P.  Curtis  &  Son,  Rutland; 
O.  W.  Beeoher,  West  Pawiet;  E.  W.  Pitkin,  Marshfield. 
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CnmbarUad  Bone  Phoetphate  Co.,  Portluid,  He- 
150D.    Potato  Fertiliz«r;  from  stocks  of  W.H.N7«,Joliiieon;  A.  U. 

Foster,  Cabot;  T.  Q.  Driaooll,  St  Albans;  Donahue  and  Allen,  Essex  June- 

tioD;'W.  P.  D.>dge,  Chester;  Valler  Grain  Co.,  Brattleboro;  J.  H.  Hewitt, 

South  BoTalton. 

1521.    SaperphoBphate ;  from  stocks  of  W.  H.  Nye,  Johnson;  W.  P. 

Dodge,  Chester;  VaUey  Orafa  Co.,  Brattleboro;  J.  H.  Hewitt,  South  Boyal- 


Luter'i  Acricaltnral  Chemical  Works,  Newark,  N.  J. 

1528.  Special  Potato  Fertiliser ;  from  stocks  of  0.  D.  Whitman, 
Brattleboro  ;  Charles  Chandler,  Chester ;  Thomas  Oagner,  St.  Johnebnrj. 

1510.  SnccoM  Fertiliisr;  from  stocks  of  C.  D.  Whitman,  Brattle' 
boro  ;  B.  J.  Maranville,  Wallingford ;  A.  E.  Ellis,  Richmond;  N.  B.  Denio, 
Pawlet ;  Q.  W,  Bates,  Springdeld  ;  Thomas  Oagner,  St.  Johnsbuiy. 

Puci&c  Qnano  Co.,  Boston,  Haas. 

1511.  Soluble  Pacific  Ooauo;  from  stocks  of  S.  M,  Bartlett,  West 
Burke ;  W.  P.  Dodge,  Chester ;  O.  L.  Miner,  Brattleboro  ;  P.  A.  Sheldon, 
Rupert ;  Hilton  and  Stevens,  Richmond ;  Levi  Rice,  Springfield. 

1512.  Special  Potato  and  Tobacco  Fertilixer;  from  stocks  of  Allston 
dE  Russell,  East  Hardwick  ;  F.  R.  Foote,  West  Cornwall ;  W.  P.  Dodge, 
Chester  ;  F.  A.  Sheldon,  Rupert;  Hilton  and  Stevens,  Richmond. 

Qainnipiac  Co.,  Buton,  Maas. 

1515.  Climax  Photphate;  from  stocks  of  Mellen  &  Proctor,  Brat- 
tleboro ;  W.  S,  Holland,  Tuwnshend ;  C.  E.  Perkins,  Castleton  ;  H.  O. 
Ballard,  Wells  ;  B.  F.  Weeks,  St.  Johnsbury, 

1513-  Goto  Hannre;  from  stocks  of  Brown  &  Skinner,  Barton 
Landing ;  W.  P.  Dodge,  Chester :  B.  F.  Sleeper,  Weetminster  ;  W.  S.  Hol- 
land, Townshend ;  J.  H.  Hewitt,  South  Royalton  ;  Frank  Dean,  Fawlet ; 
H.  O.  Ballard,  Wells  ;  B.  F.  Weeks,  St.  Johnsbury. 

1514-  Potato  and  Tobacco  Fertilizer ;  from  stocks  of  W.  P.  Dodge, 
Chester ;  B.  F.  Sleeper,  Westminster  ;  W.  S.  Holland,  Townshend  ;  J.  H. 
Hewitt,  South  Royalton ;  H.  O.  Ballard,  Wells. 

Read  Fertiliser  Co.,  Sytacnie,  N.  T. 
1528-    Leader  Onano;  from  stocks  of  CM.  Derbj,  North  Rupert ;  W. 
U.  Smith,  Chester ;  S.  D.  Whiting,  Johnson :  Perrj  Porter,  West  Burke. 

1529.  Standard  Superphosphate;  from  stocks  of  W.  M.  Smith, 
Chester ;  S.  D.  Whiting,  Johnson  ;  Perry  Porter,  West  Burke. 
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Williama  and  dark  Co.,  Now  York,  N.  T. 

1616>  Anericiu  Com  Fluwpli&te  ;  trota  atooke  of  AJlston  and  Rus- 
sell, E^ost  Hardwjck  ;  Wheeler  &  Lock,  Iraeburgh  ;  H.  J.  Stearns,  Lud- 
iov  ;  D.  H.  Hewlett,  Chester ;  O.  L.  Uiner,  Biattleboro ;  C.  H.  WUlard, 
Townaend  ;  F.  J.  Nelson,  West  Pawlet ;  J.  H.  Kiniry,  Windsor  ;  8.  T. 
Dudley,  West  Concord. 

1520.  Amwicufl  Potato  and  Tobacco  Fhospkate;  from  stocks  of 
Wheeler  &  Lock,  Irasburgh ;  H.  J.  Stearns,  Ludlow ;  D.  E.  Hewlett, 
Chester ;  C.  H.  Willard,  Towneend ;  F.  J.  Nelson,  West  Fawlet ;  a  T. 
Dudley,  West  Conccvd ;  E.  W.  Oilman,  Marsbfleld. 

1517.  Boyal  Bone  Phosphate ;  from  stocks  of  8.  H.  Bartlett,  West 
Burke ;  H.  J.  Stearns,  Ludlow  ;  O.  L.  Miner,  Brattleboro  ;  F,  J.  Nelson, 
West  Pawlet ;  J.  H.  Kiniry,  Windsor. 
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BRAND. 

Crocker's  Potato,  Hop  &  Tobacco. 
Superior  Bje  &  Oats  Phos. 

Lister's  Special  Potato  Fertilizer.. 

"       Success  Fertilizer 

P.  a.  Go's  Soluble  Pacific  Guano. . . 

"         Special  Potato  &  Tobac. 

Quinnipiao  Climax  Phosphate  --.- 

"          Com  Manure 

Potato  &  Tobacco  Fert. 

Bead's  Leader  Quano 

"      Standard  Superphosphate.. 

W.&C.Co.'a  Ammo.  Corn  Phoa._. 

Ammo-Potato*TobftO 

RoTal  Bone  Phosphate 

1 

■«qranN  uojiwie 

610 
511 
513 
515 
513 
514 
636 
529 
616 
690 
517 

V.    BRANDS  NOT  REPORTED  IN  THIS  BULLETIN. 

Analyses  of  auigle  eajnples  of  the  following  brands  were  raporMd  In 
Bulletin  4S. 

Bowkar'i  Hill  &ad  Drill  Phospbftta. 

Brodloj'*  X.  L.  Bupsrphocphate. 

a&rk'*  Cova  B«j  State  FerCUlBer. 

ClenO&Dd  Cora  &ud  Qr^la  FntUlEer. 

Coe'i  High  QradB  AmmonUted  Boob  Supen>fao>[llMt«. 

Cntoker's  AmmoniBtod  Com  Pbosphata. 

Cumberland  Fertilizer. 

Cumberluid  Snperphoephate. 

Lleter'i  Suooeai  Partllizer. 

Paciilo  Uuano  Co.'e  Bolubls  FaalSo  Quaao. 

Powen,  GlbU  &  Co.'a  Bea  Bird  Onuio. 

QalDDlpiao  Pboephata. 

Bwd'i  Farmer*'  Friend  Snperphoaphate. 

Btandard  Fertillier. 

Williaou  &  Clark  Co.'e  Ameiiciu  Ammoiiiated  Bone  SapsTpboephats, 

Samples  of  the  following  brands  are  in  the  laboratory  and  their 
analjses  will  be  published  on  completion  in  Bulletin  41.  In  no  owe  have 
more  than  two  aamplea  of  each  of  theae  brands  been  found  by  the  Station 


BowKEa  Fbbtiliseb  Co.,  Boeton,  HaM. 
Corn  Pboephata. 
Fidi  and  PotMh. 
OralD  and  Fodder  Cora  UaoDre. 
Fotaht  and  Vsgetable  Hanure. 
Potato  Phoapbate. 
Stookbrldge  Maaore  tor  Corn. 

"  "  "    Seeding  Doitd. 

"  "  '■    Top  Drataing. 

Bare  Crop  Phoipbata. 
Bnperphoepluite  with  Potaih. 
Ten  Par  Cent.  Manure. 

BaADi.tr  PsBTtuEBR  Co.,  BoatoB,  MaM. 
B.  D.  Sea  Fowl  O-uano. 

Complete  Manure  for  Top  Dresiliig  Qraai  and  Qrain. 
Qronnd  Bone  and  Fotaeh. 
Baeding  Down  Manlira. 
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Analybks  of  Commekcial  Febtilizebs. 

Class's  Cdvk  Qcaho  Co.,  Bocton,  Man. 
Potato  ud  Tob«<!00  Fertillier. 

CLKVKi.Ain)  DuTXR  Co, ,  Clavel&Dd,  O. 
CleToUnd  SnperpboBphkte. 

E.  Frajtx  Cob  Co.,  Nbw  York,  N.   Y. 
CoIuhiUbd  Brand  Ammoniatoil  Booe  Saparphoipbalt. 
Zbcoolalor  Potato  Fartlliier. 
Qold  Brand  Eicclnlor  Qiibdo. 
High  Grado  Potato  Fsrtiliipr. 
Celebrated  Special  Potato  Partllizar. 

CcjnxBLAKU  Bonk  Phobpbatb  Co.,  Vortland,  He. 
Seeding  Down  Ferttllter. 

Gkut  Eastibn  Fertiuzbr  Co.,  RDtland,  Vt. 
GeDWwl  tor  Grain  and  Ctran. 
"        OraaandOaU  Phosphate. 
"         tor  Osti,  Buckwheat  and  Seeding  Down. 
"        Soluble  Bona  and  Potath  FertlllMr. 
■'         Vegetable,  Tine  and  Tobacco  FertfJtier. 
"         Wheat  Special. 

lilBIBft'S  AOKKTHLTTIItAI'  CHEmcAL  WoiiES,  Newark,  N.  J, 
Animal  Bone  and  Potaab. 
Com  PertUlier. 
Potato  Fertillier  Va.  3. 

Pacific  Qcado  Co.,  Boaton,  Hwn. 
Kobiqiw  Qnono. 

PowKRS,  QiBBa  &  Co.,  Wilmington,  N.  C. 
Almont  Brand  Ammoniated  Qoano. 
Spadal  Potato  Qnano. 
BpecUl  Bmall  Oroln  Quaao. 

Qvnnnpuc  Co.,  Bortoa,  Han. 
Market  Garden  Manure. 
Potato  Hanore. 
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8TAHD&aD  Pkbtjlizkb  Co,,  Boabm,  Han. 
A  Brand. 
Guano. 
Fotatxi  aad  Tobacoo  Fsrtlllter. 

WjLtAiMS  &  Clxbk  Co.  ,  N«w  Tork,  V.  T. 
Amarions  Potato  Phoaphate. 
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BULLETIN  NO.  47.    COMMERCIAL  FERTILIZERS. 

By  J.  L.  H1LL8  AND  B.  O.  "Whitb. 
I.  SUMMARY.* 
m.  The  trade  valiiM  of  fertiliring  ingTediQiitB  in  mixed  goedi 
thii  year  are  15,  181  and  161  cants  per  pound  for  nitrogen  in  nitiatei, 
kmmonia  lalta  ajid  in  organic  forma  reapectirely ;  6,  Si  and  2  cents  per 
poand  for  solnble  and  reverted,  and  insoluble  phosphoric  acida  ;  &i  and 
H  cmts  per  pomid  for  sulphate  and  mnriata  of  potash.    iBul.  45.  p.  4]. 

These  trade  values  do  JWi  represent  the  proper  selling 
prices  of  mixed  goods  at  the  point  of  consumption,  but  are 
the  retail  cash  prices,  of  the  TajiotiB  fsrtiliBng  ingredients  in  the  largo 
markets,  nnmixed  hat  ready  for  tue.  Thejr  do  not  include  freight,  cost 
of  mannikctnre,  storage,  commissions,  etc-  They  stand  in  no  necessary 
relation  to  the  profits  derived  from  the  aae  of  the  goods,  bat  have  an 
almost  purely  commercial  significance.    iBnl.  45,  p.  5). 

The  Station  has  analysed  aamplea  of  ninety-ttro  distinct  brands  of 
fertilisars,  all  taken  this  aprlng  from  dealers'  stocks  and  all  this  year's 
goods.  This  Is  thirty-nine  more  than  were  analyzed  in  1894  and  fifty- 
six  more  than  in  any  year  previona  to  that  time. 

Of  the  ninety-two  branda  analysed,  sixty,  or  two-thirds  are  above 
gnarantea  in  nitrogen,  available  phosphoric  acid  and  potaah ;  twenty- 
six,  or  a  little  more  than  a  fourth,  are  deficient  in  a  single  ingredient ; 
seven,  or  one-twelfth  are  deficient  in  two  ingredients.  Of  the  thirty- 
three  brands  foand  deficient,  twenty-nine  are  but  slightly  so  or 
■how  by  their  analyses  imperfect  miwiTig  at  the  fhctory.  They  contain 
asnffldant  excess  of  other  ingredients  to  afford  an  equivalent  money 
valna.  It  is  aafis  to  say  that  ninety-five  per  cent  of  the  brands  sold  in 
the  State  this  year  contain  the  commercial  eqnivaleat  of  their  gnar- 
antaes.    (Pages  4&-57j. 

17.  The  average  composition  of  forty-sevon  brands  sold  in  Vetv 
■aont  in  1894  and  1895  diflbrs  bat  slightly,  the  increase  in  valnation 
being  but  thirty-fonr  cents.  The  average  goods  are  of  poorer  quality 
than  thos«  sold  before  1804.  Owing  to  lower  prices  ft>r  mixed  goods 
and  the  slisl^t  increase  in  valnation  of  the  average  of  all  goods,  plant 
fbod  is  bought  thia  yeu'  in  commercial  fertilizers  as  low  as  at  any  time 
within  the  past  eleven  srears.    (Page  58^9). 

7.  Seventeen  samples  of  ashes  varied  from  3.36  to  9.53  per  cent, 
solnble  potash  andfiram  1.47  to  5.23  per  cent,  phosphoric  add.  The 
^icea  for  these  goods  were  not  in  accordance  with  their  composition. 
It  is  always  best  to  bnyashea  on  the  analysis  of  the  Experiment 
Station.     (Page  60). 

>  This  ■ummaryrefcnln  part  to  Bulletin  45  InaamuGhu  the  trade  values  tb«re  given 
an  nicd  in  olculMing:  tbe  SCatlon  valuations  In  this  buUMtn.  No  attempt  is  made  to  sum- 
nurisetlieportioaof  tbiabultelio  nnder  tbe  hesdins  "II.  FeitllisKiB  and  FertJlliaUoii," 
The  matter  contained  Ibeicia  is  to  clooetjr  written  that  it  does  not  admit  oT  suocessliil  con- 
denaatloo.  RdirRnce  to  the  sub-beads  on  tbe  title  page  will  enaUe  the  reader  toiind 
readily  anj  partknUr  portion  of  tbe  matter. 
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U.    FERTILIZERS  AND  FERTILIZATION. 

There  has  been  no  publication  madeb]^  this  Station  since lESSflxpIaio- 
ing  the  sieaning  of  the  terms  employed  in  fertilizer  analjela.  Our  mail- 
ing list  baa  increaaed  much  since  that  time  and  the  man  j  inquiries  re- 
ceived indicate  a  desire  for  moi'e  inFormation  upon  the  general  subject  of 
fertilization.  It  seems  wise  therefore  to  issue  in  connection  with  the  final 
bnlletin  of  fertilizer  analyses  for  the  year,  explanationa  upon  the  following 
points: 

(I)    The  principles  governing  the  use  of  fertilizers.  i, 

<3}    The  elements  of  plant  food. 

(3)  The  materials  nsed  in  commeroial  fertilizers,  their  description, 

source  and  composition. 

(4)  The  specific  action  of  nitrogen,  pboephoric  acid  and  potash  upon 

vegetable  growth. 

(5)  The  selection,  purchase  and  use  of  oommercial  fertilizers. 

(6)  EEplanation  of  terms  used  in  fertilizer  guarantees  and  analyses, 

1.      PRINCIPLES  GOVERNING  THE  USE  OF  FERTILIZERS. 

The  following  clear  and  concise  statement  of  the  principles  governing 
the  use  of  fertilizers  was  made  by  the  famous  German  chemjat,  Justus  von 
Liebig,  in  1S40.  Before  that  time  fertilization  was  without  a  rational  and 
scientific  t>asiB  ;  since  then  no  one  has  been  able  successfully  to  controvert 
his  statements. 

1.  "A  soil  can  be  termed  fertile  only  when  it  contains  all  the  matoi- 
ale  requisite  for  the  nutrition  of  planta,  fn  the  required  quantity,  and  in 
the  proper  form." 

2.  "With  every  crop  a  portion  of  these  ingredients  la  removed.  A 
part  of  this  portion  is  again  added  from  the  inexhaustible  store  of  the 
atmosphere ;  another  part,  however,  is  lost  forever  if   not  replaced  hj 

8.  "The  fertility  of  the  soil  remains  unchanged  if  all  the  ingredients 
of  a  crop  are  given  back  to  the  land.    Such  a  restitution  is  effected  by- 


4.  "Themanureproducedin  the  course  of  husbandry  Is  not  eafficient 
to  maintain  permanently  the  fertility  of  a  farm  ;  it  lacks  the  constituents 
which  are  annually  exported  in  the  shape  of  grain,  bay,  milk  and  live 
stock." 

2.     THE  ELEMENTS  OF  PLANT  FOOD. 
Chemistry  has  shown  that  ail  matter  is  composed  of  from  sixty -five  to 
seventy  chemical  elements  or  substances  which  thus  far  have  not  been 
divided  into  two  or  more  different  kinds  of  matter.    It  has  also  shown  that 
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bnt  foorWen  of  these  are  neceesarr  to  animftl  and  vegetable  life.  These 
fourteen  eeeential  elementa  naturally  fall  into  two  dietluct  ~  olasMs  ac- 
cording to  their  SDUice«. 

1]     AlB-DBStVXD  BLKMKHTB  : 

Carbon,  Hydrogen,  Oxygen,  Nitrogen. 

(3)     801L-DaBIVED  BLEHBHTS  : 

(a)  Pho^hoTV*,  SuJpfcur,  Chloriv.,  SUieon. 

(b)  Calcium,  iron,  PotOMtum,  Sodium,  Magneaium,  Mangane»e. 
The  air-dariTed  and  first  four  soil-derived  elements  (a)  are  acid-form 

ing  alMnenta ;  the  last  six  soil-derived  elements  (b)  are  metals. 

The  air-derived  elements  come  from  the  air  directly  or  indirectly,  and 
are,  for  Oie  moet  part,  driven  off  aa  gases,  if  the  material  is  biini«d.  Thej 
comprise  fuUy  95  per  cent  of  the  gross  weight  of  the  vegetable  kingdom. 
The  soU-derlved  elements  are  of  itoil  origin  only,  and  are  left  as  ash  after 
the  material  is  burned.  They  form  from  1  to  10  per  cent  of  the  gross  weight 
of  ordinary  plants.  The  proportion  in  which  these  elementa  enter  intodif- 
ferentv^^etablesubetonceB  varies  with  the  nature  of  plant,  stage  of  growth, 
etc.  The  following  table*  shows  the  amounts  of  these  various  elementa  re- 
moved by  a  crop  of  mixed  grosses  from  an  acre.  The  crop  is  assumed  to 
weigh  five  tons  when  green,  equivalent  to  a  ton  and  a  half  to  two  tons  of 
bay. 

COHFOBTTION  OF  MiXKD  OBASSES  FROH  A.S  ACRE. 


Founds. 

Element. 

Founds. 

Water 

'«»    {g-S„ 

6687. 
883. 

Combustible 

Oxygen 
Hydrogen 

950. 

ISO. 

Organic 

2800 

Cibon 

U7B. 

Hatter 

mtrogea 

45. 

Potauium 

41.5+ 

SJ^^*^ 

4.8i 
18.1 

Aahor 

Uagneeium 

5.4 

Iron  and  Uanganese      0.4 

Inorganic 

aoo 

Sodium 

7.8 

Sulphur 
Chforin 

8.8 

Hatter 

14.5 

Silicon 

83.5 

InorKanic  elements)      71. 

10,000  10,000 

The  entire  weight  of  the  green  grass  contained  76.0  per  cent  oxygen, 
B.e  per  centhydrogen, and  11. 8per  cent  carbon,  orOB.S  per  cent  of  theee 
air  derived  elements,  while  the  ten  soil-derived  elements  together  with 
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nitrogen  formed  but  1.7  per  cent  of  the  weight  of  the  crop.  Theae  fifcnree 
serve  to  ahow  the  pBramount  importance  to  the  plant  of  the  air-derived 
elements  eepeciall;  in  the  form  of  water.  It  muat  not  be  inferred  from 
this  however  that  the  soil-derived  elements  are  relatively  unimportant. 

The  precise  office  in  the  plant  economy  of  manganese,  soda,  chloriu 
and  silicon  is  not  known;  some  consider  them  of  accidental  occurrence, 
jet  since  theyare  found  where  phtnta  grow  under  natural  conditions  it 
seems  likely  that  they  have  their  ueee.  Tfaeother  ten  elements  are  all  nec- 
essary and  plants  grown  in  the  absence  of  any  one  of  them  are  stunted. 
Soila  usually  contain  enough  of  all  tbeee  elements  except  Nitrogen,  Phot- 
phoric  Acid  and  Potash  to  supply  plant  needs  forever. 

These,  because  of  their  ready  exhaustion,  are  known'as  the  deftcient 
essential  elements  of  plant  food.  They  alone  are  the  elements  desired 
when  direct  fertilizers  of  any  kind,  natural  or  artificial,  ore  applied. 

We  will  therefore  describe  them  in  some  detail. 

MtTROGEK. 

Nitrogen  occurs  in  nature— 

(a)  Aa  a  constituent  of  the  air  uncombined  with  other  elements,  a 
colorlese,  tasteless,  odorless  gas,  forming  about  four-fifths  of  the  bulk  of 
the  atmosphere. 

(b)  In  the  form  of  nitrates,  combined  with  hydrogen  and  oxygen, 
forming  nitric  acid  (HNO,)*,  which  combining  with  metals  forms  salte. 

Ic)  In  the  form  of  ammonia  (NH,),  combined  with  hydrogen,  forming 
the  colorless  gas  of  familiar  pungent  odor.  It  is  present  in  the  air  in  very 
small  quantities  and  is  formed  by  the  decomposition  of  organic  bodies  con- 
taining nitrogen.  . 

(d)  In  several  forms  of  animal  and  vegetable  matter,  combined  with 
carbon,  hydrogen,  oxygen,  and  sometimes  small  quantities  of  other  de- 
ments; the  fibrin  of  blood  and  flesh,  casein  of  milk,  albumen  of  white  of 
esEi  etc.,  are  types  of  these  materials. 

PHOBPHOBIC  ACID. 

Phosphorus  occurs  in  nature  combined  with  oxygen  as  phoephoric 
acid  (P.O,). 

(a)  In  animal  bonee. 

(b)  In  various  mineral  deposit«. 

(c)  In  soils  and  ores. 

■Pol  coaTtplgnct  In  wiitfiiK  chemical  fbrmolai,  an  ahbrcviatlon  Tor  «cli  elcmmt  Is  used 
bv  chcmlMa-  Tbli  Is  uiually  the  Gnt  letter  of  the  oamc  of  the  element.  (H— hydingea, 
O— oiygeo)-  Figures  below  nod  to  the  rl^ht  of  a  letter  lepresent  the  number  of  atoins  rf 
that  elemcDl  to  a  molecDle  at  the  sutstance.  Thui  the  fortoula  for  nitric  add  (HNO  )  In- 
dltfteAlhatltamoleculecoatAlQsoneatoiBof  hydrogen,  one  atom  of  nitrogen  ana  three 
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Pnre  phosphorus  is  a  soft,  yellow,  waxy  solid,  poisououB  tuid  inflam- 
mable.   Phoaphoric  acid  ia  usually  combined  with  lime,  iron  or  alumiiut. 
There  Eire  four  lime  phoaphatw*' used  in  fertilizen,  viz.; 

(a)  Hono-calcic  phoflphate,  furnishing  "soluble"  phosphoric  acid. 

(b)  Dl-calcic  phosphate,  furnishing  "reverted"  phosphoric  acid. 
<c}  Tri-calcic  phosphate,  furnishing  "insoluble"  phosphoric  acid, 
(d)    Tetra-calcic  phosphate,  found  in  ThomBs  slag. 

These  phosphates  have  respectively  one  molecule  or  part  of  phosphoric 
acid  (P,0,)  united  with  one  (mono-),  two  (di-),  three  (tri-)  or  four  (tetra- 
molecules  or  parts  of  lime  (CaO).  The  third  or  tri-calcic  phosphate  is  the 
only  one  found  in  nature,  the  other  three  being  artificial  products;  it 
tcvnis  about  one-half  the  weight  of  dry  raw  bone  and  forms  from  half  to 
three-qoarters  the  weight  of  many  mineral  phosphates. 

The  tri-calcic  phosphate  or  insoluble  phosphate  of  lime  is  but  slowly 
available  to  the  plant,  for  the  phosphoric  acid  is  firmly  bound  by  the  three 
molecules  or  parts  of  lime.  It  has  been  found,  however,  that  If  a  stronger 
acid  (sulphuric  acid  or  oil  of  vitriol)  is  added  in  sufficient  quantities  to  a 
lime  phosphate,  the  grasp  of  two-thirds  of  the  lime  is  transferred  from  the 
phosphoric  to  the  sulphuric  acid,  thus  loosening  the  bonds  of  the  former 
and  rendering  it  soluble.  Two  molecules  or  parts  of  the  lime  unite  with 
the  sulphuric  acid  to  form  sulphate  of  lime  or  gypsum,  and  the  phosphoric 
acid  remains  held  by  but  a  single  molecule  or  part  of  lime  as  mono-calcic 
phosphate.  This  mixture  of  mono-  or  soluble  calcic  phosphate  and  g7p- 
Biim  is  what  is  known  in  the  trade  as  superphosphate  of  lime;  its  phos- 
phoric acid  is  readily  soluble  in  water  and  is  agriculturally  in  Its  most  val- 
uable form.  If  too  little  sulphuric  acid  is  used,  if  the  goods  remain  in 
piles  before  using,  or  if  iron  and  alumina  ore  present.more  orlessdi-calcic 
or  "reverted"  phosphate  is  formed.  This  occurs  at  the  time  of  manufac- 
ture if  the  sulphuric  acid  is  short,  or  on  standing  in  either  of  the  other 
contingenciee.  This  reverted  form  is  not  dissolved  by  water,  but  is  HOli^Ie 
in  certain  chemicals,  and  is  sufficiently  soluble  in  root  and  soil  acids  to 
steadily  noorish  the  growing  plant.  It  is  called  "reverted"  because  much 
of  it  had  once  been  soluble  in  water  and  had  reverted  or  gone  back  t«  a 
relatively  insoluble  state.  It  is  believed  that  much  of  the  soluble  phos- 
phoric acid  becomes  reverted  in  the  soil.  The  two  forms  are  usually 
g^ronped  together  in  trade  parlance  and  spoken  of  as  "available  phosphoric 
acid"  and  have  much  the  same  agricultural  and  commercial  value. 

•ThcK  pbospbBla  bave  rarioos  uamcs  In  tbe  trade,  u  [bUoin  :  Mono-calcic  phosphate : 
mano-bask  pbospbate,  add-caldum  phospbate,  add  pboapbate,  mpeipboailbate  of  lime . 
•olnble  bone  phoaphatc.  Di-calcic  pAosphait;  dl-basic  pboapbate,  reverted  (sldom  phot- 
phate,  tetomed  pbosphate,  precipitated  pboapbate  of  lime,  reverted  or  back  gaac  phoa 
pbste.  7VT'.<aIru:>A«^a/c,' tH-baalcphoaphate,  iDSolable  pboapbate  of  lime,  pboapbate 
of  lime,  caldum  pboapbate,  bone  pboapbate  oTIIme.  Tttra-ealac phapliali  la  only  known 
In  Thomas  llae  or  odoileia  pboaflhate. 
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POTA8B. 

Pota»»ium,  which  combium  with  oxygen  to  form  potash,  (K,0)  ia  not 
found  uncombined  in  nature,  but  occun : 
(a.)  as  a  constituent  of  many  minerals. 
(b)  in  various  vegetable  matters  and  their  ashes. 
Alone  aad  uncombined  itis  a  light,  silvec;  metal- 
It  cornea  into  fertilizntion — 

(a)  as  chlorid  in  muriate  of  potash,  kainit,  etc. 

(b)  as  sulphate  in  sulphate  ot  potash,  double  manure  salt,  etc. 

(c)  ascarbonate  (and  some  silicate)  in  wood  ashes,  etc. 

(d)  as  organic  potash  in  cottonseed  meal,  tobacco  stems,  castor  pomace, 

The  first  three  forms  are  soluble  in  water;  the  fourth  onij  partially 
soluble,  but  available  on  decomposition. 

3.  MATERIALS  USED  IN  MANUFACTURE  OF  COMMERCIAL 
FGBTIUZERS. 
All  genuine  commercial  fertilizers,  whatever  brand  the  bags  bear,  owe 
their  value  to  the  kind,  quality  and  amount  of  nitrogen,  phosphoric  acid 
and  potash  they  contain.  They  are  made  by  mixing  more  or  less  of  sev- 
eral Itinds  of  crude  stock  furnishing  the  desired  ingredients,  including 
sulphuric  acid  (oil  of  vitriol)  to  dissolve  the  phosphate  and  make  it  soluble. 
Following  will  be  found  short  descriptions  of  the  various  kindsof  crude 
stock  more  commonly  used  in  the  class  of  goods  sold  in  this  state.  Average 
analyses  of  the  same  will  tie  found  tabulated  on  pages  3S-&4. 

KITEOGBKODB  CRUDE  STOCK, 

FUBNISBIHO  HITBIC  NiTROQEM.  Nitrate  Of  Soda  (Chili  Saltpeter), 
heavy,  white,  crystalline  salt;  mined  from  lar^e  deposits  in  rainless 
regions  of  Northern  ChUi;  readily  solnble  and  immediately  available; 
mav  be  lost  by  leaching  if  applied  too  far  in  advance  of  growing  season 
and  in  too  large  quantities:  at  present  cheapest  of  the  better  forms  of 
nitrogen. 

F0RNISHINO  AMMONiCAL  HiTROOEM.  Sulphate  of  Attimoniu;  heavy, 
finely  crystalline,  dirty  white  salt;  refuse  product  <ff  coal  gas  manufac- 
ture; readily  soluble,  but,  since  it  must  undergo  nitrification  before  it  be- 
comes available,  not  quite  so  quickly  acting  as  nitrate  of  soda;  thought  to 
be  positivelydetrimental  toplontgrowthon  Bomesoils;*  at  present  most  . 
expensive  form  of  nitrogen. 

FURHISHINO  ORQANic  KITBOQEN  (Animal).  Aeotin  or  Ammonite; 
ground  meat,  membrane,  tendons,  etc.,  from  which  fat  has  been  ex- 
tracted. 


it.  SUt.  Rpt,  lot  tS93,  pp.  «d6-36;. 
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Dry  Oround  Fith;  Fith  Scrap ;  r^idue  from  Meuhaden  flah  oil 
works;  valuable  in  proportion  to  dryness  and  fiaeuess;  contains  some  phos- 
phoric acid;  BODietimee  acidulated  to  check  putrefaction  and  to  dissolve  the 
phosphoric  acid. 

Meat  •Scraps;  Tankage;  dried  and  ground  slaughter-house  refuse; 
usuallj  contain  more  bone  than  azotin  or  ammonite,  and  hence  contains 
some  pboephpric  acid. 

Azotin,  ammonite,  dried  blood,  dry  ground  fish,  meat  scrap  and 
tankage  if  dr;  and  finely  ground  fumiBn  the  beet  gradee  of  .animal 
organic  nitrogen  and  althougn  not  directly  soluble,  become  readily  avail- 
sble  through  decomposition  and  the  influencee  of  the  nitrifying  bacteria. 

Hair;  Horn  Dust;  Wool  Watte;  manufacturing  by  products;  but 
slowly  available;  rated  at  lower  prices  than  preceding. 

Leather  Scrap;  manufacturing  b^  product;  practically  useless  as  a 
fertiliier  because  so  slowly  available;  in  most  States  its  use  in  commercial 
fertiliEers  is  forbidden  by  law;  of  but  little  money  value  aa  a  fertilizer. 

ruBMiBHiHO  OBQANic  NiTBOGEiT  (Vegetable).  Cotton  Seed  Meai;  resi- 
due from  cotton  seed  oil  works,  dried  and  ground;  if  bright  and  un- 
damaged by  heating,  best  used  as  cattle  food,  since  nearly  all  the  fertU- 
i2ing  value  may  be  recovered  In  the  manure,  but  profitable  at  preaent 
prices  to  apply  directly  as  a  fertilizer  ;  readily  available;  contains  consid- 
erable phosphoric  acidand  potash. 

CoMtor  Pomace;  residue  from  castor  oil  works;  dried  and  ground;  not 
as  rich  as  most  cotton  seed  meals. 

FHOSPHATIC   CBUDK   STOCK. 

FUBNiBHtKa  iNSOLtTBLB  PBOSPHOBic  ACID  (Animal).  Bonc  Ash;  resi- 
due from  burning  bone;  produced  maiuly  in  Argentine  Bepublic;  nitrogen 
is  driven  oS  but  phosphoric  acid  remains. 

Bone  Black;  spent  bone  black  from  bM^fix  refineries,  where  it  is  used 
to  clarify  sugar;  made  by  burning  bones  without  access  of  airin  much  the 
same  manner  as  charcoal;'  nitrogen  is  driven  off  but  phoaphorio  acid  re- 

arovMd  Bone;  dried  and  ground  (sometimes  steamed  or  extracted) 
bone;  cootaine  nitrogen  and  ^oaphorlc  acid;  valuable  in  proportion  to 
analysis  and  fineness  of  grinding. 

FUBNiSHiNGf  INSOLUBLE  FHOBPaoRic  ACID  (Mineral).  Apatite;  hard, 
green  or  brown  crystalline  rock  ;  mined  in  Canada  ;  not  used  much  in 
United  States  goods. 

Phoiqihate  Rock;  found  in  many  places  in  various  parts  of  the  world; 
that  used  in  this  country  comes  mainly  from  Florida,  South  Carolina,  Ten- 
nessee and  the  West  Indies. 

J^rida  JZoci:,- found  in  river  beds  as  fine  black  pebbles,  and  on  land 
as  light  brown  to  white  pebble,  drift  or  soft  rock,  and  bowlder  or  hard 
rock ;  deposits  located  in  central  southern  part  of  the  State,  of  enor- 
mous extent;  mined  by  dredges  (river)  and  by  digging  (land);  dried 
by  hot  air  blast ;  ground  before  used. 

South  Oarolina  Sock;  found  in  shallow  undulating  strata  under- 
laying land,  rivers  and  salt  water  estuaries  near  aea  coast  from  Charles- 
ton to  Beaufort,  S.  C.,  occurring  in  irregular  nodules  with  rough, 
indented,  honey-combed  surface,  of  all  sizes,  black,  grey,  ;^e]low  and 
white;  rained  by  dredges  (river)  and  by  trenching  (land);  dried  by  hot 
air  blast ;  ground  before  used. 

Tennessee  Soek;  recently  discovered  and  but  newlj;  worked. 
"Wuct  Indies  Bock;  from  several  W.I.  islands,  of  variouskinds  and 
qualities  ;  obtained  by  digging  and  mining. 
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The  Florida  and  South  Carolina  deposits  contain  man;  anltnal  re- 
tnaiuB,  teeth,  bones,  etc. 

Tliomag  Slag  {Peijie-Thomat  Scoria,  Odorlets  FhoiphaU) ;  a  waaW  or 
by-product  from  the  basic  Besaemer  process  of  steel  manufacture,  the 
phosphorus  of  the  pig  iron  being;  transferred  to  the  lime  lining  of  the  fur- 
nace ;  the  phosphoric  acid  and  lime  are  combined  as  tetra- phosphate, 
a  combination  not  known  in  any  other  material  ;  probably  because  of  its 
over  saturation,  its  phosphoric  acid,  though  insoluble  in  water,  is  more 
readily  available  to  plant  uses  than  that  of  other  insoluble  phoephatee. 

FURNiSBiNO  ATAU^BLE  PHOSPHORIC  ACID  (Animal.)  Distolved  Bone 
and  Dittolved  Bone  Black  [Bone  Black  Stiperphogphate ;  bone  and 
bone  black  treated  with  sulphuric  acid  (od  of  vitriol)  to  render 
the  phosphoric  acid  soluble  and  available  (see  p.  29} ;  owing  to 
abiience  of  iron  and  alumina  and  carbonate  of  lime,  and  to  better  drying 
qualities  of  bone  black,  more  sulphuric  acid  con  safely  be  used,  less  insol- 
uble phosphate  left  untouched  and  practically  all  the phosphoricacid  made 
available;  true  "dissolved  bone"  or  "  voluble  bone"  should  contain  nitro- 
gen, but  much  of  the  material  on  the  market  thus  named  is  simply  dis- 
solved South  Carolina  or  Florida  rock. 

FUBNiSHiNO  AVAiiu^Bi^E  PHOSPHORIC  ACID  (Mineral).  Acid  Phoa- 
phate  (iSuperphosphate  of  Lime,  Dissolved  S.  C.  or  Fla.  rock); 
ground  phosphate  rock  dissolved  or  "cut"  with  sulphuric  acid.  Owing  to 
reversion  already  explained  (see  p.  3S)  and  to  the  sticky  nature  of  the 
product  if  the  full  amount  of  acid  is  used,  the  goods  Qaually  contain  more 
or  less  leverted  and  insoluble  phosphoric  acid. 

POTASSIC  CRUDE  STOCK. 

FDRHISHINO  POTASH  AS  CHLORID.  Muriate  of  Fotosh ;  fine  white 
crystalline  salt;  soluble  in  water  and  readily  available;  mined  and  purified 
at  Stassfurt,  northern  Uermanj. 

Kainit ;  coarser  than  mnriat«  ;  dirty  white  crystalline  salt ;  soluble  in 
water  and  readily  available  ;  natural  product  of  Stassfurt  mines ;  conUins 
both  sulphates  and  chlorids. 

FOBNiBHiNQ  POTASH  AS  B0LFHATE.  SiUpkate  of  Fotagh ;  fine  whit» 
crystalline  salt  (sometimes  tinged  with  yellow  or  pink);  soluble  in  water 
and  readily  available  ;    mined  and  purified  at  Stassfurt. 

Double  Sulphate  of  Potash  aiut  Maffjieaia,  (double  manure  salt) ;  same 
description  as  sulphate  of  potash . 

Otner  but  less  important  potash  salts  obtained  at  Stassfurt  are  Carnal- 
lite,  Krugit,  Sylvanite,  etc 

FUBKiSHiNO  POTASH  AS  CARBOHATB.  Wood  Ashei ;  Of  very  vari- 
able composition  according  to  the  character  of  the  wood  used  and 
care  taken  in  preservation  ;  unleached  hard  wood  ashes  usually  con- 
tain from  4  to  8  per  cent  potash,  and  I  to  8  per  cent  phoe- 
phoric  acid ;  leachea  ashes,  from  one  per  cent  potash  upwards ;  lime  kiln 
and  brick  kiln  ashes  are  usually  of  inferior  quality  ;  coal  ashes  have  prac- 
tically no  plant  food  in  them  :  wood  ashes  are  best  bought  on  Experiment 
Station  analysis  and  most  deiders  sell  subject  thereto;  potash  is  usually 
readily  available. 

Cotton  Seed  Hull  A»he» ;  aah  from  cotton  seed  bulls,  largely  used  as 
fuel  at  Southern  cotton  seed  oil  factories,  are  of  very  vaiiable  composition, 
but  rich  in  potash  and  phosphoric  acid  ;  are  best  bought  on  the  analysis  of 
the  Experiment  Station  ;  potash  is  readily  available. 

FgRHiBHiNQ  POTASH  IN  ORGANIC  M4TTBa(T6Ketable).  Tobacco  Stems; 
when  finely  ground  are  quite  effective  but  are  less  readily  available  than 
other  forms  of  potaah  ;  contain  nitrogen. 

Castor  Pomace ;  Cotton  Seed  Meal ;  already  deaoribed,  contain  more 
or  less  potash. 
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Tbe  following  tables  show  the  average  compoeitioB  of  the  principal 
fertilizing  materials  offered  for  sale  in  our  New  England  marketa,  together 
with  analTses  of  several  natural  mantirial  products  and  farm  manures, 
taken  with  some  changes  from  the  compilation  in  Bulletins  82  and  55 
of  tbe  New  York  (Geneva)  Experiment  Station. 


t 
3 

S 

Phosphoric  Acid. 

•^-s* 

Avail- 
able. 

Insol- 
uble. 

Total. 

i9 

A.    MateriaU  containing  nitro- 
gen. 
Ammonite  or  Azotin 

5.88 

11.38 

"I'.h 

1.62 
^46 

"8.05 

"h'M 

3.43 
3.16 

1.4B 
1.81 
8.85 
1.83 

MI -IS 

Colton-eeed  meal 

Dried  blood 

Dried  ftsh 

e.80|  6.66 

12.50.10.52 
13.75;  7.2S 

18.07t 
86.63 
33.36 

7.94 
10.44 

Heat  scrap 

la.Ofl 

3.07 

86.53 

8.5412.12 
1.00  20.50 
18.80,  6.82 
10.611  8,88 

0.88 

THSag«— 

■8"44 
1.80 

6.03 

6.33 

11.25 
0.60 
0.89 

36.08 
85.88 
28.38 
17.00 
23.50 

3fl.eo 

17.60 
18.80 
18.80 
36.78 
47.75 
21.88 
84.27 
2«.77 
15.26 
28.08 
37.20 
15.20 
31.87 
10.40 
80.51 

33.88 

phorieadd. 

Bone  ash.-- 

Bone  black 

IS 

.... 

'i6;76 

8.26 
18.53 

""6."86 
15.22 

"4[07 

14.85 
11.31 

Bone  meal 

Bone  meal  (from  glue  factory).. 
Bone  meal  (diseoWed) 

7.47 

4.  IS 
1.7C 
3.6C 

89.08 
88.88 
26.11 

24.37 
3.07 
1.50 

13.B2 

7.60 
7.81 
14.81 

I.BO 

1.6 

"6:7 

"7.« 

■3.6 

"88.81 
,7.55 

'"8."36 
0.60 

"8."m 
14.S3 

""e^M 

37.48 

Flori<u'r^ - 

KeTntone  concentrated  piioaphtc 
Mona  Island  gnano 

OrahiUa  goano — 

Peruvian  guano 

8.  Carolina  rock  ((tround) 

10.71 
50.15 
14.04 
18.71 
10.71 
87.01 
11.31 

8.  CaroHnarock  (dissolved) 

11.60 

3.60 

15.16 

«.09 

18.8 

12.20 

INitiogen  ill  thMt  famia  ta  rated  al  but  5  cti.  a  pound. 
At  pieacBtpricniB  Tciy  ch«p  fotm  of  nHneen.    It  rates  Id  trade  valaesat  but  i; 
Der  Txmnd  bvf^tiaeariowpHcea,  vet  1a  probably  tulIyasavaflabteaB  theuUrfwea  in  fi 
ntl^at  1A-16M  ctL,  at  wtilcb  figuiu  valuation  would befl4.o7. 
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COMPILATION    OF    ANALYSES  OF  COMMBBCIAL    FERTILIZING 
MATEEIAIB.— CormmiBD. 


j 

g 

! 

Phosphoric  Acid. 

il| 

Aviul 
able. 

Insol 
ubt« 

Total. 

18.6B 
28.80 
18.64 

8.42 
52.46 

2.04 
88.60 
2S.G0 
16.65 

6.60 

1.10 

0.10 
0.40 
0.66 

bloi 

0.49 
0.22 

"l"88 

::::: 

"h'm 
"i.ei 

""i."86 
1.40 

0.10 
0.40 
1.18 
1.06 
0.56 
0.00 
0.26 

Cotton-seed  hull  asbee 

Kainit 

Krugit 

Muriate  of  potMh 

Spent  tan-bark  Bshee 

Sulphate  potash  (high  grade)... 
Sulphate  potash  and  magnesia.. 

Sylvinite 

Wood  aehes  (unleached) .  _  _ 

Wood  flBbes  (leached) 

D.    MUcellaneoui  materiaU. 

7.83 
8.30 
4.83 
2.00 
6.81 
1.36 
4.76 
7.25 
12.00 

S4.84 
13.10 

7.68 
47.81 

8.75 
40.68 
24.68 
14.08 

7.63 

3.56 

Aahee  (lime  kiln) 

Maria  (North  Carolina) 

MariB  (Virginia) 

15.46 
18.18 
1.60 
16.98 

61.60  0.75 

Turf 

10.29 

1.04 
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COMPILiTION  OF  ANALYSEa  OF    FERTlLIZffla   MATERIALS    IN 
FARM  PRODUCTS. 


Name  of  SubaUnce. 

j 

1 

1 

h 

Hi 
14 

Cattle  (solid  trtmh  excremeat). 

attle  (fresh  urine) 

Hen  manure  (fresh) 

Hone  (fresh  urine) 

77^26 
95.90 

7s;a7 

87.20 
68.80 
90.20 
18.60 
90.10 

88.00 

89.80 
46.00 

77.00 
66.20 
BO.IO 
63.80 
69.10 

0.30 
0.38 
1.63 
0.44 
1.S5 
1.00 
0.60 
0.80 
0,66 
1.96 
0.00 
0.60 
0.4S 

0.68 
0.58 
0,68 
0.13 
0.«4 

4.06 

4.76 
5.M 

8.60 
3.60 
a.66 
3.00 
3.24 

0.10 
0.40 
0.86 
0.85 
1.50 
0.35 
0.20 
0,80 
0.15 
2.26 
0.60 
0.18 
0.88 

0.17 
O.OB 
0.19 

"0.69 

0.39 

0.39 
0.21 

0.63 
0.34 
0.17 
0.90 
0.16 

0.17 

'i.64 
0.17 

"i.69 
0.17 
1.40 
0.81 
0,01 
0.80 
0.41 
0.07 

0.80 
0.16 
0.84 

6.16 

0.80 

0.80 
0.80 

0.48 
1.88 
1.86 
0.44 
1.28 

1  1.22 
2.86 

7,68 
1.94 
6.47 
4.61 

Poudrett«  (night  soil) 

Sheep  (aolid  fresh  excrement). 

Sheep  (fresh  urine) 

Stable  nuuiare  (mixed) 

Swine  (solid  fresh  excrement). 
Swine  (fresh  urine) 

B.    Dairu  Produett. 

4.3! 
3.3B 
8.47 
3.49 
8.50 
2.34 

Hkim.mlllr 

3.42 

Bntter 

0.40 

Che«ee      (from      unskitmned 
milk) 

14.43 

Cheese    (from    haU-sliimmed 

Cheese  (from  skimmed  milk).. 

!8.9.'> 

B.ai 

Sheep 

8.76 
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4.  SPECIFIC  ACTION  OF  NITEOGBN,  PHOSPHORIC  ACID  AND 
POTASH  UPON  PLANT  OaOWTH. 

The  effecla  of  abundant  supplies  of  the  various  deficient  elements  of 
plant  food  are  usually  shown  as  follows  : 

Nitrogen: — (a)  Stem  and  leaf  growtb  is  favored,  sometimes  at  the  ex- 
pense of  perfect  bud,  flower  and  fruit  development. 

(b)  The  formation  of  chlorophyll  (green  coloring  matter  of  the  plant) 
is  favored  and  the  color  deepened. 

(c)  The  nitrogen  in  the  plant  and  consequently  its  feeding  value  b 
increased. 

Phoaphorie  Acid : — (a)  Plant  nutrition,  particularly  in  early  life,  is 
favored,  the  mineral  ingredients  in  general  being  better  assimilated. 

(b)    Fruit  and  seed  development  are  improved  and  jnaturity  haateued. 
ibfosA;— (a)    Woody  structure  is  better  developed. 

(b)  Fleshy  parts  of  fruit  are  improved  in  flavor  and  texture. 

(c)  The  disBemination  of  Starch  through  the  strncture  of  the  plant  is 
favored. 

S.     SELECTION,   PUECHASE   AND   USE   OF    COMMERCIAL 
FERTILIZEBS. 

The  average  buyer  of  commercial  fertilizers  purchases  on  the  strength 
of  former  personal  experience,  on  the  advice  ofneighbora,  or  on  the  repre- 
sentations of  agents.  He  UHually  buys  without  definite  knowledge  of  soil 
or  orop  needs.  Under  such  circumstances  a  safe  though  often  coetly  prac- 
tice Is  to  buy  a  so-called  "complete"  fertilizer  furnishing  nitrogen,  phos- 
phoric acid  and  potash.  If,  however,  the  soil  or  crop  calls  for  but  one  or 
two  of  theee,  the  third  is  needleasly  bought. 

The  discriminating  buyer  should  ask  himself — 

(a)  Am  I  saving  all  the  plant  food  in  my  home-made  manure? 

(b)  If  so,  and  I  find  I  need  more,  shall  I  buy  commercial  fertilizen 
or  feed  my  stock  to  the  limit , of  healthful  production  and  "fertilise  by 
feeding?" 

(c)  If  I  must  buy  commercial  fertilizers  what  constituents  do  I  need? 

(d)  In  what  form  shall  I  buy  nitrogen,  phosphoric  acid  and  potash 
for  my  various  crop  and  soil  needs? 

(e)  Shall  I  buy  complete  factory  mixed  fertllicere,  or  crude  stock  and 
mix  it  myself  ? 

Assuming  (a)  and  (b)  answered  iu  a  satisfactory  manner  and  that  com- 
mercial fertilizers  must  be  bought, 

to]    What  eotutituenU  are  needed  t 

Many  farmers  think  that  soil  anaiytis  will  disclose  soil  needs.  Ttiis 
belief  though  natural,  is  erroneous.    Soil  analysis  fails  for  the  following 
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(1)  No  chemical  solvent  yet  discovered  can  diBtlnguish  between 
available  and  insoluble  soil  ingrediente.  The  chemiet's  acids  dissolve 
both  alike,  while  water  on  the  other  band  does  not  extract  all  that  soil 
and  root  acids  take  up. 

(3}  The  character  of  th«  soil  differs  eo  widely  even  within  a  few  feet 
as  lo  render  it  difficult  to  take  representative  samples. 

(8)  Past  manuring,  location  of  former  manure  heaps,  etc.,  often 
make  results  obtained  misleading. 

Since  soil  analysis  does  not  help,  will  the  analysis  of  the  crop  be  of 
use?  Many  lay  much  stress  upon  plant  analysis.  The  formulas  of  at 
Isast  one  make  of  special  fertilisers  sold  largely  in  Vermont  are  baaed 
upon  the  analyses  of  the  crops  they  are  to  fertilize.  The  following  table, 
showing  the  amounts  of  nitrogen,  phosphoric  acid  and  potash  taken  from 
an  acre  by  one  average  crop  of  various  kinds,  may  prove  useful  in  this 
connection. 


Wheat 

Hye 

Barley 

Oats 

Com 

Buckwheat 

Pea : - 

Horse  Bean 

Soja  bean 

Potatoes 

Sugar  beet,  beet-root. 
Cattle  turnips -- 

Meadow  bay 

Cora,  fodder,  green.. 

Bed  clover 

White  clover 

Crimson  clover 

Vetch 

Rape 

Hops 

Tobacco 

Onions 


49 


This  table  should  be  considered  as  a  guide,  not  an  infallible  rule,  nor 
as  of  nececBity  showing  how  much  fertilizer  to  use. 

The  farmer  may  form  some  estimate  of  soil  needs  by  watching  his 
crope.    A  pale  grven  leaf  indicates  a  probable  lack  of  nitrogen;  afailure  to 
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form  sound,  plump,  heavy  grain  indicateti  a  yrobuble  lack  of  phosphoric 
acid.  Plat  tests  with  the  different  elementa  of  plant  food,  ainglj  and  in 
combination,  are  often  helpful.  With  this  data  in  hand  one  ma^  still  find 
it  best  to  buy  a  complete  fertilizer  but  will  usually  purchase  with  more 
discrimination. 

(d)  The  form  in  which,  to  Inty  nitrogen,  photphorie  acid  and  potath 
either  as  complete  fertilizer  or  as  crude  stock  depends  on  Tarious  condi~ 
tions  of  soil  and  crop,  and  upon  the  especial  objects  in  mind.  For  rapid 
effects,  use  as  source  of  nitrogen,  nitrate  of  soda  or  sulphateof  ammonia, 
as  source  of  phosphoric  acid,  use  acid  phosphate  or  bone  block  superphos- 
phate, and  for  potash,  muriate  or  sulphate  of  potash.  For  less  rapid  but 
steady  growth,  use  the  better  forme  of  organic  nitrogen,  acid  phosphate 
or  Thomas  slag.  For  slower  and  more  lasting  effects,  use  bone  or  fish 
scrap  (nitrogen  and  pboepboric  acid)  or,  on  soils  rich  in  organic  matter, 
the  fine  ground  Bonth  Carolina  rock,  known  to  the  trade  as  "floata,"  and 
wood  asbee  (potash).  Leather,  wool  waste  ai\d  ground  phosphate  rock 
should  be  used  only  when  one  is  prepared  to  wait  for  years  for  returns. 

The  use  of  certain  forms  of  fertilizing  ingredients  is  desirable  with 
some  crops.  Potatoes,  tobacco  and  sugar  beets  do  better  on  sulphate  of 
potash  than  with  the  jnuriate,  while  with  peach  trees  the  reverse  is  true. 
Relatively  insoluble  forms  of  phosphoric  acid  are  desirable  in  seeding 
down.  Nitrate  of  soda  is  particularly  adapted  to  top-dressing  wheat  and 
to  the  tomato. 

If  a  complete  fertilizer  is  bought  designed  for  use  on  potatoes  or 
tobacco,  the  buyer  should  note  the  form  of  potasb  claimed.  It  is  fully  as 
important,  however,  that  he  also  note  whether  the  station  anal<rses  show 
that  the  claim  is  made  good.  Chlorin  is  the  measure  of  the  muriate  pres- 
ent. If  there  is  three-quarters  as  mudt  chlorin  present  as  potash, 
there  is  no  sulphate  of  potash  in  the  goods  or  else  there  Is  sufficient  chlorin 
in  the  other  ingredients  to  overcome  any  beneficial  effects  of  the  sulphate. 
It  is  instructive  to  compare  claims  and  facts  in  this  matter.  Of  tbe93  brands 
reported  in  this  bulletin,  ^i  claim  directly  or  by  inference  (i.  e.  using  some 
such  terms  as  equal  to  or  equivalent  to  sulphate  of  potasb)  to  contein 
potasb  in  the  form  of  sulphate.  Analysis  confirms  the  claim  in  II 
brands,  but  while  of  03  branda  or  61  per  cent,  the  claim  is  without 
foundation  in  fact. 

(e)  Practically  alt  the  commercial  fertilizers  bought  in  thisStatttcon- 
sist  of  so  called  "complete"  goods  factory  mixed.  In  States  further  .south, 
particularly  those  engaged  more  largely  in  market  gardening  (Rhode 
bland,  Connecticut,  New  Jersey)  the  piactica  ot  "home  mianng"  has  come 
largely  into  favor. 
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Home  mixing  coneiste  simply  ot  buyiug  tbe  various  fertilizing  ingre- 
dients in  the  crude  atock  and  mixing  them  at  the  farm.  The  phosphoric  ftcid 
may  be  bonght  in  (he  available  form  thug  obviating  the  necessity  of  hand- 
ling Bolpburic  acid.  These  crude  stocks  are  for  sale  and  may  be  bought 
■B  readily  as  sugar  or  spices. 

The  system  of  home  mixing  has  both  advantages  and  disodvantagee 
and  under  many  conditions  is  not  applicable. 

Tbe  advantages  claimed  are  : 

(I)    Beduced  cost  of  fertilizers. 

01     DeBnite  knowledge  of  the  nature  of  the  plant  food  employed. 

(8)    Special  crop  and  soil  needs  may  be  met  by  special  mixtures. 

(4)    Indirect  education  in  farm  practice. 

TIm  disadvantages  found  are : 

(1)    Close  qootatione  are  seldom  given  on  small  lots. 

(8)  Vermont  farmers,  largely  engaged  in  dairying,  are  not  heavy 
bqyen  of  commercial  fertilizers. 

(8)     Farmers  may  not  make  as  even  or  fine  mixtures  as   manufactur- 

The  first  two  of  these  disadvantages,  namely,  high  quotations  and 
■mall  consumption  are  caused  by  circumstancee  which  roust  frequently 
prevent  the  adoption  of  home  mixing. 

The  third  disadvantage  is  completely  answered  hy  the  facts  as  many 
times  determined*  that  whatever  may  or  can  be  done  by  farmer  or  manu- 
factnrer,  the  farmer  doet  make  on  tbe  aven^^  as  even  and  fine  mixtures 
as  the  manufacturer. 

Taking  up  tbe  advantages  in  the  order  stated  : 

(1)  Reduced  co$t.  A  recent  New  Jerseyf  bulletin  shows  that  home 
miztnree  representing  BOO  tons  cost  on  the  average  $30.86  per  ton,  and  that 
the  fertiUzlng  Ingredients  they  contained  at  Station  valuations  were 
worth  IS4.16,  or  (3.81  which  is  10.7  per  cent,  over  cott.  The  average 
manafacturers'  mixture  made  in  1894  sold  at  the  point  of  consumption  for 
$B4.I7  aud  had  a  station  valuation  of  but  134.88,  or  in  other  words  coat  S7.6 
per  cent  more  than  the  valuation. 

It  ebould  be  not<«d,  too,  that  the  home  mixtures  were  as  fine  and  as 
evenly  mixed  as  those  made  at  the  factories. 

Ilie  direct  comparison  of  analyses  and  valuations  Is  instructive. 
It  should  be  borne  in  mind  that  in  the  case  of  the  home  mixtures  the  items 
of  mixiDg,  bagging  and  freight  ara'not  included  as  in  the  case  of  the  man- 
ufaotnrera'  mixtures.  Fifty-five  farmers  estimate  the  first  item  to  cost  on 
die  average  76  cents  per  ton  (see  page  43). 

■  H.  J.  Itz[A.  Stat.  BdL  '9),  p.  to,  Bdl.  lU,  p.  13.  t  K.  J.  Bip.  Stat.  Bnl.  io>  p.  14. 
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Id  what  way   is   this  great  reduction  in  oost  obtained  7 

(1)  GtoodeareboughtinlargeloteforcaahinHteadofinBinaUquantitiea. 

(2)  Only  high  grade  stock  is  bought,  saving  labor  in  mixing,  bagging, 
selling  expenses  and  freight  on  useljees  material. 

(3)  The  expense  of  mixing,  baggii^  and  selling,  are  eliminated. 

(4)  Advantages  of  market  fluctuations  may  be  taken,  purchases  made 
early  in  the  year  and  mixtures  made  during  the  wint«r  months. 

(3)  Definite  knowledge  of  kind*  of  plant  food  used.  Each  ingredi- 
ent can  be  separately  examined  by  the  purchaser  or  the  Experiment  Sta- 
tion for  him,  and  its  nature  and  quality  determined.  Leather,  shoddy, 
wool-waste  or  other  inferior  materials  cannot  be  palmed  off  as  readily  as 
when  disguised  by  other  ingredients  in  mixed  goods. 

(8)  Adaptation  of  formwlat  to  special  needs.  The  intelligent 
and  observing  farmer  can  better  adapt  his  fertilizers  to  his  crops 
and  soils  than  the  manufacturer  who  is  ignorant  of  special  needs. 
If  it  be  urged  that  manufacturera  make  special  brands  for  special 
crops,  and  that  their  long  experience  in  the  trade  makes  them  better  fitted 
to  judge  in  this  matter,  it  may  be  said  in  answer  that  manufactmrers  differ 
widely  among  themselves  as  to  crop  requirements  as  shown  in  the  compo- 
sition of  the  so-called  "special"  fertilizers.  For  instance,  in  the  preeent 
bulletin  we  find  eight  brands  of  com  fertilizers  with  guarantees  ranging 
from  1.0  to  8.8  per  cent,  nitrogen,  from  7.S  to  9.5  per  cent,  available  phos- 
phoric acid  and  from  1.6  to  7.5  per  cent,  potash;  and  twenty-four  brands 
of  potato  fertilizers  with  guarantees  ranging  from  1.0  to  3.8  per  cent, 
nitrogen,  from  4  to  10  per  cent,  available  phosphoric  acid  and  from  1.85  to 
0  per  cent,  potash.  The  range  in  each  case  is  wide  enough  to  suit  tiie  most 
fastidious,  yet  each  brand,  if  we  may  believe  tiie  claims  made  for  it,  is 
mixed  especially  to  supply  the  special  needs  of  the  crop  named.  It  is 
probable  that  if  by  mistake  a  "potato  manure"  fertilized  a  piece  of  com, 
and  the  potato  patch  was  dressed  with  a  "corn  fertilizer"  the  results 
would  not  be  materially  different.  This  probability  becomes  certainty  in 
cases  where  guarantee  and  analysis  of  different  brands  of  the  same  com- 
pany show  that  the  goods  are  identical,  or  in  other  words,  that  they  have 
been  shoveled  from  the  same  pile.    Stencils  are  cheap  and  too  often  a  new 
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stencil,  an  ink  pot  aod  briuh  made  a  new  brand  of  fertiliEer.  A  multi- 
plicity' of  braada  is  not  of  necessitj  an  indioation  of  a  healthy  fertUiEer 
trada  It  is  probable  that  the  Vermont  fanner  would  be  jost  as  well 
served  b^  a  quarter  part  of  the  brands  now  sold  in  the  State  as  by  the 
nine^  or  more  now  on  sale. 

The  kind,  quaiitj/  and  anounU  of  nitrogen,  phosphoric  add  and  potath 
in  afertUixer  are  the  meature  of  it»  value,  while  names  and  rival  claima 
are  of  little  significance  in  comparison  with  this  standard.  The  i^oe  of 
certaio  proporliumi  of  the  fertilizing  ingredients  for  certain  crops  is  not  as 
Iriain,  however. 

A  oarefut  oomparison  of  (1)  guarantees,  (9)  Station  analyses  and  valua- 
tions, (3)  selling  prices,  (4)  soil  and  crop  conditions,  and  (5)  the  market 
prices  of  crude  stock,  ie  the  best  course  for  the  buyer  to  follow.  This  study 
being  made  he  oaa  choose  the  complete  fertiliser  more  intelligently,  or  if 
clroumatances  warrant  it  uau  buy  crude  stock  and  mix  to  advantage  him- 
wif. 

(1)  Indirect  education-  The  indirect  educational  value  of  this  prac- 
tice is  of  DQUch  benefit.  It  promotes  Inquiry,  investigation,  study,  and 
leads  to  more  intelligent  and  more  profitable  work. 

What  i*  the  experience  of  practical  and  euccessful  farmera  with  home 
nixing  t  The  New  Jersey  bulletin  already  quoted,  gives  interesting  data 
on  this  point.  It  says*:  "Many  farmers  have  adopted  this  method  of  pur- 
chasing their  supplies,  and  their  experience,  particularly  In  the  making 
and  neingof  home  mixturea,  which  in  many  cases  now  covers  a  series  of 
years,  haa  been  reported  to  the  Station  in  answer  to  our  inquiries.  Theee 
tanners,  numbering  sixty,  whose  replies  were  received  in  time  to  be 
included  in  this  bulletin,  and  representing  ten  counties,  are  making  farm- 
ing thsir  business,  and  are  among  the  moat  successful  in  the  State.  The 
questions  asked  covered  in  the  main  the  following  points : 

1.  The  number  of  years  that  home  mixtures  have  been  used  ? 

2.  The  amount  used  yearly? 

8.  Whetherthequantity  of  fertilizers  used  was  greater  or  less  than 
when  this  method  was  first  adopted? 

4.  Whether  they  had  any  difficulty  in  getting  good  mechanical  con' 
dition? 

6.    The  cost  of  mixing  per  ton  7 

4.    Whether  the  results  obtained  were  satisfactory  ? 

T.    Whether  it  pays  to  buy  raw  materials  and  mix  at  home? 

8.  The  advantages  or  disadvantages  of  this  method  of  purchasing 
fertilizers? 

1.  Three  report  having  used  home  mixtures  for  20  years;  twelve  from 
10  to  IS  years;  twenty-three  from  5  to  10  years;  seventeen  from  3  to  I' 
years;  and  five,  this  as  their  first  year. 

*K.  J.  Vp-  SUL  Bui.  103,  p.  iS-is. 
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3,  Seven  faroiera  use  OTer  25  tons  per  7ear — one  as  high  rs  40  ton*; 
sixteen  use  IS  tons  or  more;  fourteen  use  10  to  16  tons;  sixteen  use  S  to  10 
tone:  and  Biz  less  than  6  tons. 

8.  Portf -tcvo  of  the  aixt^  use  more  now  than  when  they  began  ;  five, 
three  to  four  timos  as  much,  and  eleven  about  the  same  quantitj,  varying 
according  to  the  area  of  the  best-paying  crop. 

4.  Fifty-four  state  that  they  do  not  have  any  difficulty  in  getting 
good  mixtures;  four  had  soma  difficulty  at  first,  while  one  states  that  his 
home  mixtures  excel  in  mechanical  condition  any  manufactured  brand  he 
has  ever  used. 

0.  Considerable  variation  is  reported  in  the  coat  of  mixing;  two  report 
an  expense  of  11.60  per  ton;  flfteen  say  that  it  coet  (1  per  ton;  sixteen 
estimate  the  cost  at  75  oents;  nineteen  at  50  cents;  one  at  60  cents;  two  at 
35  oeots,  and  two  do  not  regard  the  mixing  as  an  extra  cost.  They  all 
report  the  mixing  as  being  dons  by  the  ordinary  labor  of  the  farm,  when 
other  work  is  not  pressing,  and  therefore  no  extra  expenditure, 

Q.  Fifty-four  farmers  report  that  the  results  are  thoroughly  satisfac- 
tory, both  in  regard  to  the  yield  and  the  quality  of  crop.  Five  report  tbia 
year  as  their  first  year,  though  their  crops  are  looking  quite  as  well  aa 
where  other  brands  were  used. 

7.  Fifty'three  state  that  it  pays  them  well  to  buy  raw  materials  and 
mix  for  themselves;  five  have  not  yet  secured  results,  and  one  thinks  he 
can  do  about  as  well  in  buying  the  regular  brands.  ^ 

8.  With  two  exceptions  all  agree  that  tbe  main  advantage  derived  is 
that  the  actual  oonstituenla  cost  much  leas  than  in  tbe  same  grade  of  goods 
purchased  either  directly  ttam  manufacturers  or  from  dealers.  Twen^- 
six  state  that  the  saving  is  from  (0  to  |10  per  ton,  and  that  further  advan- 
tages are- 
First,  that  they  know  exactly  what  they  are  using.  Second,  that  they 

can  use  the  beat  forma  of  plant-food.  Third,  that  the  essential  constituents 
can  be  varied  to  suit  the  requirements  of  various  soils  and  crops. 

One  farmer  reports  that  the  third  point  alone  has  been  of  the  greatest 
aervice  to  him,  enabling  him  to  make  profitable,  crops  which  were  form- 
erly considered  almost  impossible  to  raise. 

But  three  farmers  report  any  disadvantage.  One  atatee  that  there  is 
oonslderahle  loss  from  handling;  another  that  it  is  difficult  to  procure  the 
materials  in  small  quantities  at  a  reasonable  price,  while  a  third  oonsiden 
it  a  disadvantage  to  pay  cash. 

The  above  summary  of  the  practical  experience  of  farmersis,  perhape, 
sufficient  evidence  of  the  value  of  home-mixing,  and  the  strongest  argu- 
ment that  could  be  presented  for  the  adoption  of  this  method  of  purchas- 
ing supplies. 

The  main  conditions  to  be  observed,  and  which  are  necessary,  in 
order  to  make  the  meth6d  entirely  feasible  and  truly  economical,  are— 
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first,  that  the  supplies  should  be  purchased  in  coneiderable  quantities; 
seoond,  that  they  should  be  purchased  earljr,  aud  prepared  before  the  be- 
CituUng  of  the  busy  aeaaon  on  the  farm;  third,  that  contracts  should  be 
on  a  caah  basis." 

Bow  it  Home  Mixing  done  t  A  tight  bam  floor,  platform  scales, 
screen,  shovel  and  hoe,  are  the  only  utensils  needed.  The  materials  being 
weighed,  screened,  aud  lumps  pulverized,  the  most  bulky  stock  iespread  in 
an  oblong  pile  from  6  to  12  incheadeep ;  upon  its  leveled  top  the  next  ma- 
terial is  placed,  and  so  on  until  all  have  been  added  like  layers  on  a  layer 
cake.  Commencing  at  one  end  the  pile  is  shoveled  over,  reaching  clear  to 
the  bottom  every  time.  The  pile  is  then  leveled  up  and  the  operation  re- 
peated three  times.    The  mixture  may  then  be  screened  again  if  desired. 

It  Home  Mixing  adapted  to  Vermont  farm  conditiont  t  Our  farm- 
ers seldom  use  large  quantities  of  commercial  fertilizers,  but  farmers' 
clnba,  granges,  etc.,  might  find  it  advantageous  to  buy  crude  stock  in  car 
load  lote  and  mix  to  suit  individual  needs. 

The  following*  isa  form,  taken  with  slight  changes,  from  a  circular 
sent  to  dealers  in  fertilizing  obemioals  by  a  New  Jersey  grange,  which 
may  prove  suggestive  to  any  contemplating  home  mixing  in  this  State  : 

"Wanted :    To  buy  the  matariala  to  make tons  or  moreof  fertU- 

izer.  The  materials  to  consist  of  nitrate  of  soda,  sulphate  of  ammonia, 
acid  phoaphale,  dissolved  bone  or  bone  black,  fine  ground  bone,  fine 
ground  flsh  scrap,  muriate  of  potash  and  sulphateof  potash,  All  materi- 
als to  be  in  good  mechanical  condition  ;  in  good  bags ;  to  run  even  weights 
or  be  pl^nly  marked  what  each  bag  contains  net,  and  to  be  delivered  at 
early  in  March  next.  All  materials  to  be  guaranteed  to  contain  cer- 
tain percentagee  of  nitrogen,  potash  or  available  phosphoric  acid,  as  the 
case  may  be ;  one-half  of  the  bill  to  be  paid  within  ten  days  after  receipt 
of  floods ;  on  the  other  half  a  credit  of  sixty  days  to  be  allowed,  within 
which  time  samples  will  be  sent  to  the  Vermont  Experiment  Station  for 
analysis,  and  if  there  found  to  contain  as  large  percentages  as  ^aranteed 
the  balance  of  the  bill  will  be  paid  within  the  sixty  days,  but  if  any  are 
found  to  contain  a  less  ptercentege  than  guaranteed,  then  a  discount  is  to 
he  allowed  on  the  bill  equal  to  the  loss  in  money  value  caused  by  such  de- 
ficiency for  the  first  one  per  cent  or  fraction  thereof,  and  twice  the  loss  in 
money  value  for  all  deficiencies  in  excess  of  one  per  cent,  and  balance  of  bill 
witldn  the  sixty  days.  Samples  to  be  tt^en  by  a  station  agent  or  other  dis- 
intwested  party."! 

*PtDBi  Conn.  Bzpt  Stat.  Rpt.  iSSS.  p.  71. 

fTbc  Hxalled  "uoltiyitem"  wtHbefouDil  a  satislBctoty  tnrtliod  of  purchue  on  giuisn- 
tne.  A  unit  m«4DS  i  per  «tit  an  the  basis  of  a  ton  and  it  to  pounds.  A.  matciivl  contain- 
ing, for  ezsmple,  14  per  cent  available  phosptaoric  acid  iB  said  la  cuntaln  fourtKn  nnlti  oT 
phosphoric  acid  to  the  ton,  or  180  pounds.  Such  a  material  sold  on  guarantee  at,  aay.  Si.w 
per  DDh  and  analydng  14  per  cent  would  be  worth  :«r  '"  —  ''^  ^^  "  •""  ■  ^'"  "  -"-1.-—^ 
bnt  13  per  cent,  13x1, joDt  J15.S0  only  would  bf  due.    Thi. 


;ed  EDOdA.    It  ik  also  to  t>e  hoped  that  the  day  of  hl^b  Qown 
'done,    DrCbatleaW,  Dabney,  Assistant  Seetetaiy  ofAgricul- 


tactravTsbayand  »U  crude  itock,  and  it  is  to  be  hoped  that  in  time  it 

enl  rale  In  the  «'-  -■"  -= — ■  — -'-     >•  '-  -'—  —  —  ■- '  "•-  ■' 

nunaand  daims _.    — ^.---- 

■ntem  of  felGUfser  manufactute.  He  proposes  a  basal  mbiture  of  ceitain  per  cent  of  nitro- 
■m,  pluMpIiOTlc  add  anl  potaah  to  wbick  ibr  speciBl  crope  and  needi  de&uUe  amount!  of 
dellnUcUida  of  erode  Mock  tnaj  be  added. 
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The  following  Tormulas  were  prepared  by  pmctioal  fannere  in  Connec- 
ticut* and  New  Jersejf  for  home  mixing  and  have  iLB  a  rule  given  eatisfac- 
tion.  Thsj  should  not  he  hliudl;  followed,  but  maj  prove  helpful.  It  ia 
doubtful  if  as  much  nitrogen  as  is  found  in  some  of  these  mixtures  is 
needed  when  there  is  a  fair  supply  of  barn  yard  manure, 

TiDR  OKNEKAL   USZS.  FOR   POTATOKB. 

665  pounda  Tankage.  2S0  ponndi  Nitrate  of  Hoda. 

007  pounds  DlauWed  BoDA  Blaok.  200  poaudi  Sulphate  of  Aminoiiia. 

(1)    167  poundi  Bane  (4)  400  pounds  Tankage. 

107  poondi  Sulphate  of  Ammonia.  TOO  paaada  Bone  Blaok  Superphoa. 

107    pounds    Doable    Sulphate    of  490  pounds  Sigh  Qrads  Sulphate  ot 
Potaab.  Potasfi. 

2000  2000 

17G  pouDds  Muriate  of  Potash.  100  poundi  Nitrate  of  Soda. 

850  pounds  DlmolTed  Bone  Black  400  pounds  DiswlTad  Bods. 

(3)    12S  pouDda  Tanbaga.  (5)     400  pounda  Bone. 

175  pounds  Sulphate  ot  Ammonia.  700  pounds  Bone  Black  Supsrphoa. 

126  poundi  Bone  400  pounda  High  Grade  Snlphata  of 

550  poQudB   Fish   oontalning  loma  Potash. 

Potash.  

2000 

3000 

300  pounda  Nitrate  of  Soda.  450  pounda  Tankage. 

200  pounds  Sulphate  ot  Ammonia.  170  ponnds  Sulphate  of  Ammonia. 

400  ponndi  Bone.  (0)  1000  pounds  Dissolved  Bone  Blaok. 

(8)    400  pounda  Bona  Black  Buperphoa.  260  pounda  Muriate  of  Potaah. 

600  pounds  S.  C.  Rock  Superphos.  100    pounds    Double    Solpbata     of 

200  ponoda  Unrlate  of  Poiaah.  Potaah. 

2000  2000 

500  pounda  Bone. 
(7}    200  pounds  Muriate  of  Potash. 
eOO  pounda  Dissolved  Bona  Black. 
SOO  pounda  Tankage. 
200  pounds  Nitrate  of  Soda. 
The  following  from  Bulletin  8,  Md.  Expt.  Station  may  prove  of  use. 


700  pounds  Dlsaolved  Bone  Blaok.  1700  pouoda  Dlaaolved  Bone  Black. 

600  pounds  Diuolved  Bona.  (13)     100  pounda  Nitrate  of  ifoda. 

200  pounds  Dried  Blood.  200  pounds  Dried  Fisb. 

200  pounds  Nitrate  of  Soda.  

100  pounds  Sulphate  of  Ammonia.  2000 

200  pounds  Muriate  ot  Fotasb 

100  pounda  Sulphate  of  Potash.  1800  poundi  Dlaaolved  S.  C.  Rook. 

100  pounds  Nitrate  of  Soda. 

2000  pounds.  (IS)    100  pounds  Sulpbata  of  A 


1300  pounds  Dissolved  Bone  Black.  SOO  pounda  Keyatoae  Cone.  Ptaoo. 

500  pounds  TankaES.  a4|  000  pound*  Dissolved  S.  C.  Rock. 

100  pounds  Nitrate  of  Soda.  GOO  ponndi  Dissolved  Bone. 

200  poundi  Muriate  of  Potash.  100  pounds  Dried  Fish. 

—  100  pounds  Tankage. 

2000  pounds.  200  pound*  Cotton  Bead  HuU  Aah. 

3000  pounds. 

•Cooa.  Bipt.  Stat.  Rpt.  1891,  p.  76-7B.  fN.  J.  Hxpt  StaL  Spt.  for  1892,  p.  39. 
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LOWZBOBADB. 


1600  pooiidB  DUaolTed  8.  C.  BMk. 
ISO  pound!  Dried  Ground  Fiih. 
(10)    lUO  poiiDda  Nltnita  oC  Soda. 
100  pound*  Muriate  at  Potuta. 


(IS)  IBOO  poDQdi  DlMolvad  B.  C.  R(Hb. 
600  pounds  Cotton  Seed  Hall  Asb . 
200  pounds  Murtate  ot  Potash. 


1800  poundi  DlMoIved  Boue.  (16)    600  pounds  Kayatone  Cone.  Phos. 

aOO  poonda  Nitrate  of  Soda.  700  pounds  DlsaoWed  Bona  Black. 

(11)    SOO  pounds  Sulphate  of  AmmoDia.  700  pounds  DiiKoWed  B,  C.  Rook. 

100  pound*  Dried  Blood.  

300  poundi  Dried  Pish.  2000  pounds. 

1300  pound*  Disw>lTed  8.  U.  Rock. 

2000  ponnds.  (17)    800  pounds  Thomaa  sUg. 

3000  pounds. 
These  formulas  analyse  as  follows  (first  seven,  actual  analysee,  last 
t«n,  calculated).     Thej   do  not  nuSer  in  comparieon  with  factory  mixed 


TABLB  OF  ANALYSES  OF  Q00D8  HADE  ACCORDINO  TO  FORHULAB. 


nTBOGKM. 

FHOSFHOaiG  Aon, 

P0TA8H. 
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1 

1 

^ 

1 

1 

1 

1.04 

2.32 

8.96 

7.03 

8.16 

2.84 

13.62 

10.18 

6.86 

i 

l.»7 

1.«1 

H,5H 

7.96 

1.77 

0.65 

10.37 

0.7! 

6.42 

1.72 

1.9H 

().2H 

BflK 

7.90 

8.76 

2.33 

L4a 

0.14 

0.27 

0.«7 

1.22 

1.89 

7.80 

a  51 

3.81 

14.62 

11.81 

10.79 

1.68 

».8» 

10.36 

1.63 

0.56 

12.34 

11.76 

6.58 

1.4B 

a.7n 

4,3a 

5.60 

4.73 

4.14 

0  79 

1,77 

2.06 

1.80 

12.86 

8.95 
9.19 

8.88 

11 

1.58 

2.  OS 

3.93 

B.Bfi 

8.07 

12.2fi 

0.79 
0.79 

0.70 
1.03 

i«n 

1.49 
1.81 
l.SO 

0.60 
8.43 

16.27 
18.68 

14.87 
10.26 

^^ 

If 

3.88 

33.63 

16.9^ 

8.30 

17.68 

986 
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The  Bhcperiment  Station  stands  reiulf  to  aid  with  advice  and  analjsis 
all  who  desire  to  irj  home  mixing. 

It  should  be  noted  that  purchasers  of  unmixed  chemicals  for  personal 
usedo  not  violate  the  State  fertilizer  law  which  does  "not affect  partiea 
manufacturing,  importing  or  purchasing  fertiliEers  for  their  own  use  and 
not  for  sale  in  this  State." 

«.    EXPLANATION  OF  TERMS  USED  IN  FERTIUZEB  GUARAN- 
TEES AND  ANALYSES. 

The  State  law  requires  that  fertilizers  sold  in  Vermont  "shall  be  ac- 
companied bj  a  chemical  analTsis  stating  percentage  of  nitrogen 
or  its  equivalent  ia  amcnonia,  of  potash,  soluble  in  distUled  water,  and  of 
phosphoric  acid  in  available  form,  soluble  in  distilled  water  and  reverted 
as  well  as  the  total  phosphoric  acid."  Some  of  the  goods  sold  in 
the  State  comply  in  the  matter  of  guarantees  with  both  the  letter 
and  the  spirit  of  the  law,  while  manj  comply  with  the  spirit 
only.  All  sorts  of  guaiantees  are  found.  Nitrogen  is  expressed  as 
(ll  nitrogen,  (2)  nitrogen  equal  to  ammonia  or  nitrogen  equivalent 
to  ammonia  or  (8)  ammonia.  The  phosphoric  acids  are  expressed  as  (1) 
soluble,  (2>  soluble  and  available,  (8)  avulable,  (4)  sometimes  as  total  only 
and  oCten  also  as. (5)  Bone  Phosphate  of  Lime.  Potash  is  expressed  aa  (1) 
potash,  (3)  potash  as  sulphate,  (3)  potash  equal  to  sulphate  or  potash  equiv- 
alent to  sulphate,  (4)  potash-sulphate  or  sulphate  of  potash.  In  general  it 
may  be  said  that  terms  other  than  those  required  by  law  are  used  prin- 
cipally to  make  a  show  of  giving  larger  aoiounts  of  plant  food  than  are 
actually  present.  For  instance  a.  common  guarantee  is  "Nitrogen  equiva- 
lent to  Ammonia  3.6  per  cent."  This  is  not  a  guarantee  of  2.S  per  cent,  of 
nitrogen  but  of  sufScient  nitrogen  to  form  2.6  per  cent,  ammonia  or  3.06 
per  cent,  nitrogen  (since  but  82.8  per  cent,  of  ammonia  is  nitrogen).  The 
large  amounts  of  Bone  Phosphate  of  Lime  frequently  seen  in  guarantees 
add  nothing  to  the  value  of  the  goods,  being  but  the  calculation  of  the  total 
phosphoric  acid  into  its  combined  form  of  tri-calcic  phosphate. 
(see  p.  39)  The  terms  potash-sulphate,  potash  as  sulphate,  potash  equal 
to  or  equivalent  to  sulphate,  sometimes  mean  one  thing  (potash)  and 
sometimes  another  (potsssium  sulphate  of  which  but  64  per  cent,  is  actual 
potash),  It  is  well  to  bear  these  points  in  mind  in  interpreting  guaran- 
tees. 

The  figures  in  the  tables  of  analyses  of  licensed  fertilizers  show  the 
per  cents  or  parts  per  hundred  found. 
Column  1,  per  cent,  of  nitrogen  derived  from  nitrate  of  soda. 

"      3,  per  cent,  of  nitrogen  derived  from  sulphate  of  ammonia. 

"      8,  per  cent,  of  nitrogen  derived  from  organic  matter. 

"      4,  percent,  of  total  nitrogen,  being  columns  1,  3  and  8  added. 
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Columa  7,  per  cent,  of  pboephoric  acid  soluble  in  water. 

8,  per  cent,  of  pboephoric  acid  insoluble  in  water  but  M>lnble  in 

neutral  ammonium  citrate  tinder  specified  conditions  and  sol- 
ublein  plant  and  root  acids. 

9,  per  cent  of  phospboric  acid  insolubleln  water  or  ammonium 
citrate,  and  but  slowly  available  for  plant  uses. 

10,  per  cent,  of  total  phoepboric  acid,  being  columns  7,  6  and  9 
added. 

12,  per  cent,  of  phospboric  acid  readily  available  to  the  plant,  being 

columns  7  and  8  added. 
15,  per  cent  of  potasb  soluble  in  water. 

18,  per  cent,  of  chlorin  which  indicatee  the  form  in  which  the 
potash  is  present. 
Columns  6, 11, 18,  and  IS  give  respectivcljthepercentagesof  nitrogen, 
total  and  available  phosphoric  acids  and  ;>otash  gaarant«ed  to  be  present 
by  the  manufacturers, 

CktlumoB  6,  14  and  17  show  respectively  the  money  value  of  the  nitro- 
gen, phoepboric  acid  and  potash  found  in  the  various  forms  present  in  the 
fertilizer,  the  same  being  based  on  a  careful  study  of  the  prices  ruling  in 
the  leading  markets  of  the  better  forma  of  crude  stock. 

Thequestionis  often  asked  why  the  plant  food  contained  in  a  fertilizer 
does  not  add  up  to  100.    For  instance  the  average  Vermont  goods  this  year 
contain  in  a  hundred, 3.32 pounds  nitrogen,  lO.BS  pounds  total  pboephorio 
scidand  8.40  poundsofpotash.a  total  of  16.S1  pounds.  Of  what  did  the  other 
83.39 pounds  consist  and  is  it  needed  for  plant  growth?    It  will  be  remem- 
bered that  nitrogen  is  a  gas,  and  phosphoric  acid  and  potash  respectively 
strongacid  and  alkali.and  that  they  can  only  be  useful  in  combined  forms. 
If  medium  grade  materials  were  used  in  the  manufacture  of  the  average 
fertilizer*  as  stated  above  it  might  be  made  up  about  as  follows ; 
440  pounds  of  organic  matter  (blood,  tankage,  etc. J 
850      "       of  ground  S.  C.  rock  and  sulphuric  acid, 
110      "       of  muriate  of  potash. 
1400 

This  would  leave600  pounds  ai-80  per  cent,  of  the  gross  weight  in 
every  ton,  for  moisture,  dirt  and  useless  material  on  which  freight,  mixing 

•A  FomptFle  (DtUysIt  would  pmbabty  mcmble  the  followlBg ; 
Water  i6.     (onnbtnediHtboisBnlcnutterBndiulphuiflc  add.) 

Phospboric  Acid  ia6 

Yolatfle  and  Orgaolc 

CUoria  atid  Saltd 


[    (left  combined  with  pbosphOTlc  add.) 
(impuritr  in  phosjihBte  nick. ) 
(comblntd  with  potash.) 
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and  bagging  expenses,  storage,  etc.,  miiet  be  paid  by  the  consumer.  It  is 
plain  then  that  the  average  fertilizer  sold  in  this  State  as  in  others, 
is  made  either  ot  low  grade  materials  or  has  useless  make-weight  material 
added.  This  condition  js  not  the  fault  of  the  manufacturers  alone  for 
there  is  a  large  demand  for  cheap  goods.  Such  however  are  often  the 
most  costly,  since  it  costs  as  much  to  mix,  bag,  freight  and  sell  dirt  as  fer- 
tility. Estimating  the  fertilizer  trade  of  the  State  at  6000  tons,  and  aaaum- 
ing  that  medium  grade  materials  are  used,  there  are  600(ta(80— 1800  tons  of 
materials  containing  no  plant  food  mixed,  bagged,  shipped  and  sold  to 
Vermont  consumers  yearly.  If  the  comparison  is  made  between  plant 
food  in  home  mixtures  and  that  in  manufactured  goods  the  amount  of 
useless  material  sold  is  even  larger  than  by  the  other  calculation. 

HOW  lO  CALCULATE  A  STATION  VALUATION. 

The  schedule  of  trade  values  to  be  used  in  this  State  in  1899  was 
printed  in  Bulletin  15  with  an  explanation  of  its  application  to  superphos- 
phates and  mixed  goods.    So  far  as  they  apply  to  mixed  goods  they  are 

Nitrogen  in  ammonia  salts  18i  cts.  per  pound. 

Nitrogen  in  nitrates  15  cts.  per  pound. 

Organic  nitrogen  in  mixed  fertilizers  161  cts.  per  pound. 

Phosphoric  acid  soluble  in  water  6  cts.  per  pound. 

Phosphoric  acid  soluble  in  ammonium  citrate  6i  ota.  per  pound. 

Phosphoric  acid  insoluble  in  mixed  fertilizers  2  cts.  per  pound. 

Potash  as  high  grade  sulphate  or  in  mixed  fertilizers  free  from  muriate 
or  chlorid  5}  cts  per  pound. 

Potash  as  muriate  4}  cts-  per  pound. 

The  Station  valoation  of  ft  bnud  of  fertUiiardoasnotrepremittlie 
proper  selling  prica  at  tha  point  of  consumption,  but  shows  the  retail  cash 
prices  of  the  various  fertilizing  ingredients  in  the  large  markets,  unmixed 
but  ready  for  use.  It  does  not  include  freight,  cost  of  manufacture,  stor- 
age, commissions,  etc.  It  stands  in  no  neceeeary  relation  to  the  profits  de- 
rived from  the  use  of  the  goods,  but  has  an  almost  purely  commercial 
significance.  For  further  information  regarding  trade  values  see  Bulletin 
45. 

To  determine  a  Station  valuation  from  analysis  or  guarantee,  multiply 
per  cent,  of  each  ingredient  (which  is  equivalent  to  pounds  per  hundred) 
by  20  to  find  pounds  per  ton;  then  multiply  result  obtained  by  the  trade 
value  as  given  above;  add  results  for  Station  valuation  per  ton.  In  calcu- 
lating valuations  from  guarantees  it  should  be  noted  that  the  lower  figure 
given  is  all  the  seller  is  bound  to  deliver.  For  instance,  2  to  4  per  cent. 
potash  guarantees  2  per  cent.  only. 

To  reduce  ammonia  to  nitrogen,  multiply  per  cent,  given  by  .82i  to 
reduce  sulphate  of  potash  to  potash,  multiply  per  cent,  given  by  .54. 
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III    ANALYSBa  OF  LICENSED  FBRTILIZBBS. 

Sixteen  firms  are  licensed  to  sell  commercial  fertilizers  in  Vetmont 
[aeelist  Bnl.  45.  p.  8.).  Ninety-two  distinct  brands,  the  output  of  these 
firms  have  been  sampled  and  analysed.  The  results  obtained  on  fifteen 
brands  were  published  in  Bulletin  4S  and  on  thirty-three  brands  in  Bulletin 
40.  A  portionof  the  formerandall  thelatterarareprintediu  this  bulletin 
so  that  analyses  of  all  brands  sampled  this  year  will  be  found  on  the 
succeeding  pages.  It  is  believed  that  all  but  two  brands  sold  in  the  State 
tfcis  spring  have  been  sampled  and  analysed. 

Sixty  of  the  ninety-two  brands  inspects  were  found  up  to  the  manu- 
facturers minimum  guarantees,  in  nitrogen,  available  phosphoric  acid  and 
potash  ;  twenty-six  were  0.10  per  cent,  or  more  below  giiarant«e  in  one  of 
the  three  ingredients  ;  nine  were  below  0.10  per  cent,  or  more  in  two  of 
of  theee  ingredients-  There  was  no  brand  below  guarantee  throughout. 
Twenty-nine  ot  the  brands  found  deficient  were  imperfectly  mixed  at  the 
faotorj'  and  contained  excees  of  one  or  more  ingredients  to  cotmt«rbalance 
the  shortage,  thus  affording  a  mon«j  equivalent.  It  is  safe  to  say,  that 
ninety-five  per  cent,  ot  the  Ivands  sold  in  Vermont  in  180S  contained  the 
commercial  equivalent  of  their  guarantees. 
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IV.    COMPARATIVE  VALUES  OF  FERTILIZERS  LICENSED  IN  18W 
AND  IN  189S. 

Of  the  ninetj-Heven  brands  of  commercial  fertilizera  sold  in  the  State 
during  1894  aad  ]895,and  found  by  our  sampling  agents, forty-seTen  etand- 
ard  brandH  have  been  selected  for  a  comparison  of  the  characters  of  the 
goods  sold  under  these  brands  in  each  of  the  two  jears.  Only  those  brands 
were  selected  which  have  been  found  by  us  both  of  the  years. 

AVBBAOB  COBIPOSinON  OF  FBRTILIZEBS  IN  18S4  AND  1895. 


,««. 

1895. 

NAME  OF  INQREDIBNTB. 

Pounds 

in  a 

Hundred. 

Valuation 
atl89S 
Prices. 

Pounds 

in  a 
Hundred. 

Valuation 
at  1896 
Price*. 

3.34 

5.^4 
S.04 
2.18 
8.28 
10.46 
3.J« 

17.89 
6.39 
8.34 

0.87 

S.«9 

2.24 
6.90 
2.47 
2.86 
8.87 
10.73 
8.10 

Soluble  Phosphoric  Acid.  _ 
Reverted  Phosphoric  Acid 
Insoluble  Phosphoric  Acid 
Available  Phosphoric  Acid 
Total  Phosphoric  Acid.... 
Potash                      .  .  .. 

7.08 
2.73 
QM 

2.79 

Total  valuation  per  ton... 

ta).w 

I20.M 

A  comparison  of  the  average  compositions  for  1894  and  1805  in  the 
upper  table  shows  but  little  change.  The  increase  in  valuation  amounts 
to  but  thiity-four  cents.  It  was  not«d  of  last  year's  goods  that  "the  aver- 
age composition  is  much  lower  than  that  of  any  pivTious  year  since  the 
Station  began  sampling  and  analyzing  licensed  fertilizera  under  the  State 
law."  The  lower  grade  of  the  goods  now  sold,  as  compared  with  those 
sold  earlier,  is  seen  on  reference  to  the  lower  table.  The  increase  in  potash 
over  former  years  is  due  to  the  sale  of  several  brands  containing  from  7  to 
10  per  cent,  of  tbb  ingredient. 

The  average  of  analyses,  selling  prices,  valuations,  percentages  ot  in- 
crease of  cost  over  valuation,*  and  valuations  of  all  at  1K86  and  at  1895 
taradevalueeof  all  the  brands  analyited  each  year  since  the  Experiment 
Station  has  been  in  existence  are  shown  in  the  following  table  : 

•The  percmtBKc  of  Increase  of  coat  onrTalnatloD,  Bxamide— 1S85  Brandi  cost  (37.90. 
™lua(l<io|26.7j;  sj.oo— J6.7J— (ii.i8.$ii.i8-^Jj6.7i^4jpetc:etit.  I. e.f  11. 18 lathe  locmae  ol 
IhF  coat  over  the  lainalloD.  and  4:  is  the  percentage  of  the  aame. 
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CoiocBBOui.  Fbbtilizbhs. 


ATKaioi  Analtsbb  or  All  Branm. 


18S5. 

isse 

1887 

1888. 

1889. 

1890 

1891. 

1898. 

1898. 

1894. 

1896. 

NitrMwn 
Soinioe.  Acid 
Hev. 

Insol.        " 
Avail.       " 
Total        " 
Potash       - 

3.88 
8.85 
l.SS 
8.18 
8.28 
10.4] 
2.77 

J« 

».73 

42. 
36.72 

ao.»4 

2.58 
B.15 
1.93 

a.se 

8.07 
10.66 
3.60 

3.76 
S.48 
8.38 
2.5S 
8.71 
11.28 
2.84 

3.80 
8.74 
3.80 
3.66 
S.64 
12.10 
8.13 

3.66 
6.68 
2.97 
3.S8 
fi.66 
13.68 
2.69 

3.41 
5.99 
2.97 
2.71 
8.96 
11.67 
8.16 

2,62 
6.47 
2.86 
3.00 
0.88 
11.88 
8.  IB 

1 

83.14 

26.07 

37. 

89.16 
33.84 

3.42 
6.47 
2.60 

2.18 
9.07 
11.26 
3.82 

3.41 
6.44 
2.84 
3.84 
9.28 
11.63 
2.64 

2,21 
B.4S 
2.07 
2.16 
8.89 
10.65 
2.9S 

3.38 
5.84 
3.56 

8!40 
10,98 
3,46 

Av.KllingDrioe 
AT.valustTDby 

eaohyiB.iwice 
Perot,  mcreaae 

of  cat-over  va]. 
Val.br  "as  pr'cs 
VBl.br-ftSpca 

87.03 

36.76 

44. 

27.31 

31.46 

86.75 

87.16 

85. 

28.86 

23.77 

38.06 

31. 

30.88 

34.34 

85.11 

39.05 

81. 

80.08 

38.81 

84.89 

26.70 

29- 

36.68 

33.88 

1 

82.47 

34,48 

88. 

88,33 
22.02 

28,58 

87. 

88,46 

22.18 

1        1 

81.47  80,90 

31.47  31.38 

47.     45. 
26,8436.25 

20.69:31.28 

AlthoDgh  the  beat  goods  were  Bold  in  1888-89,  it  does  not  follow  that 
more  plnnt  food  wiu  bougbt  for  a  dollar  then  than  now,  since  both  crude 
stock  and  mixed  goods  have  fallen  in  price.  Last  year  the  showing  waa 
not  favorable.  "The  plant  food  which  cost  a  dollar  in  1894,  cost  ninety- 
four  cents  in  1688."  The  table  given  above  shows  that  this  year's  goods 
cost  on  the  average  57  cente  less  per  ton  and  valued  (at  1895  prices)  6ft 
cents  more  per  ton,  or  in  the  standard  goods  (see  upper  table)  84  cents 
raoreper  ton.  This  is  sufflcient  to  torn  the  scale.  The  plant  food  which 
coat  adollar  in  1896,  coat  the  same  in  1888,  and  a  dollar  and  a  quarter  in 
1886.  In  other  words  the  Vermont  buyer  pays  as  low  for  commercial 
fertiliser  in  1896  as  at  any  time  before.  But  if  former  prices  were  fair 
he  should  pay  leas  than  ever  before,  because  of  the  present  low  pric«B  of 
fertilizing  ingredients  In  crude  stock.  From  1889  to  1805  the  average 
sailing  price  has  fallen  91.31  or  13  percent.,  the  average  valuation,  |7.70, 
or  39  per  cent.  In  other  words  the  decrease  in  the  selling  price  has  not 
been  proportionate  to  the  decrease  in  the  actual  cost  of  crude  stock. 

The  wide  percentage  of  increase  of  coat  over  valuation  in  1894  and 
1895  ahould  be  noted.  It  is  a  serious  question  to  the  large  buyer  whether 
he  can  afford  to  pay  46  per  cent,  of  the  gross  coat  of  the  pdant  food  he  buys 
for  the  items  of  mixing,  bagging,  freight  and  selling.  The  home  mixing 
eystem  (see  p.     )  has  much  to  recommend  it  to  such. 


.vGooglf 


60  Bdllstih  47. 

v.  analyses  op  wood  ashes,  uuck,  etc. 
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%. 

. 

i 

•s 

^ 

^ 

<    5 

Source. 

Becbited  Fhom. 

£ 

^ 

I 

.£ 

1 
1 

1 

1 

11W 

F.  H,  Atwood.  WeatioinBter- 

4.Jta 

l.WI 

«M 

217 

7  4i 

HW 

1IW 

4.81 

'iM 

7.ai 

a.Ht 

llfll 

J.  W.  Boyce,  Ouildh«ll 

W.H.Cole,  WestminBter.... 

s.ai 

a.w 

7.Hf 

1.4S 

117f 

4.!M 

I  M 

fiW 

Iff 

1171 

J,  W.    Boyce,    Guildhall 

Victor  I.  Spear,  Braintree.... 

4  41 

5.18 

1I7S 

Vi.m 

O.IW 

(tnt 

nil 

7.7» 

1171 

A.  A.  Duncklpo,  So.  Vernon.. 

4.(H 

l.M 

flm 

a« 

11. f» 

117^ 

Vermont 

fi.W 

0(M 

nw 

BSf 

1»71 

117f 

Z.  A. Hfnsdil),  No.  Bennington 

•AM 

4.4t! 

ll.tM 

12.20 

]17f 

B.Wl 

l.Bl 

7.ai 

3.8917.05 

1171 

0.1. -i 

»,7fi 

2ft1 

10  7S 

117f 

F.H.Atwood,  WeatminBter.. 

T.1.\ 

1  If 

nw 

rt  (F.'i 

(Htf 

«1H 

I1W 

limekiln. 

W.  B.  Fonda.  St.  Alb»na 

•AM 

().« 

4,HII 

1,4(1 

tl81 

H.  A.  Barker.  Burlington 

G.28 

158 

6.8fi 

1.54 

8.60 

ANAI.T8KS  OF  MTTCE  AND  mSCELLANZODB  MATERIAL. 


. 

1 

1 

s" 

1 

1) 

Received  From. 

1 

% 

1 

is 

* 

i 

118? 

Mnck.J.S.Baiter,  Rutland... 

V,^ 

a,4i 

llRf 

*I!M 

0.27 

LSI 

11M 

"    (Pond) F.F.Gilbert, Dorset 

{.»! 

8.41 

IIK^ 

"     (Swamp) 

■■    E.  C.  OrviH,  MancheaWr.. 

«,i; 

w  «« 

1(1,  w 

I.IK 

nw 

"    W.L.8yiveater.W,Brattleb' 

SIM 

11  .«n 

ii.«f 

«.« 

1.41 

1188 

Odorlesa  Guano,  " 

I18» 

RefuN    Tanner;  Salt,   U.   V. 

Leach,  Eaeex 

U.H« 

«.a 

u.sn 

im 

Liquid  Befuw  Soap  Wk'a.    " 

Ul.OU 

1.00 

11.00  o.(n 

,  Google 


,  Google 


,  Google 


1895.    &:'        ,„. 


VERMONT 

AGRICULTUeHL  [XPERIMENT  SIAIION. 

BULLETIN    No  48. 

OCTOBER.     1895. 

Gluten  Feeds  and  Meals. 

I.        SUMKAKT.     (Page  eS.) 

U.       SODBCX  AND  COHFOeiTtON.     (P«|tM  0&-70.) 

ni.    Pbbdino  TsBTfi  WITH  Oldten  Peoducts.    (Pages  70-78.) 
1.    Kino  Olitten  Meal.    (Pages  73-75.) 
3.    CmcAOO  Haize  Fkso.    (Pagea  75-77. ) 
3.    EWKTT  ON  QnAUTY  OF  Mnx.     (PageB  77-78.) 


BUBLIBOTON  : 

i  PRESS  ASSOCIATION, 

lew. 


.V  Google 


ORGANIZATION. 


BOARD  OF  CONTROL. 

Pbh.  H.  H.  BUGKHAH,  eayojfMo,  Borliiigtoii. 
Hon.  E.  3.  OBHSBEE,  Bnndon. 
H05.  CROSBY  UILLES,  Pomfret. 
Hon.  CASSIUS  PECE,  Brookfleld. 
Hon.  a.  S.  FASSBTT,  Enoebnrgh. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  »nd  (Aemiat. 
G.  H.  PERKINS,  EntomologM. 
L.  R.  JOKES,  Botanist. 
P.  A.  RICH,  Teterinarian. 
B.  O.  WHITE,  AaBJatant  Ghemiat. 
D.  D.  HOWE,  Fwm  Saperintendest 
J.  C.  BOBmsON,  Dairymau. 
HART  A.  BENSON,  Stem^inpher. 
B.  H.  POWELL,  TrMaorar. 

9*Oopie8  of  the  reports  and  bulletins  uf  the  Station  are  sent  tree  at 
charge  to  anf  address  upon  application. 

^TAddresa  all  commnnloatlonB,  not  to  Individual  offic«n,  but  to  the 
Agrionltural  Experiment  Station,  Burlington,  Tt. 

OflBoea  and  taboratorlea  are  at  Experiment  Station  building,  ctmer 
Bfain  Street  and  UnivenltT  Place. 

Bcperiment  Parm  and  bnlldinga  are  on  the  Williston  road,  adjoining 
the  nnlTersity  grounds  on  the  east. 
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BULLETIN  NO.  48,  GLUTEN  FEEDS  AND  MEALS. 

By  J.  L.  Hit.L& 

I.   Summary. 

1.  Olnten  teed*  Mid  msali  are  by-prodncU  of  s^iuoie  mum&ctnra 
frrancora.  Tlwlnilk  of  theitarchiBremoved.UnurelatiTelTiiicraAauig 
the  protoin  oTfleah-fonninc  portions  ftnd  tha  &t. 

2  The  Tarioiu  gluten  faedi  consist  of  the  entire  dried  waste  pro- 
dneti  of  tbia  mannfactnre.  Being  ridi  in  protein  and  &t  and  containing 
thebrui  of  the  com,  which  lightens  the  mass  and  improTos  its  physical 
condition,  they  are  well  adapted  fbr  dair;  fiseding,  and  maybe  ted  with 
comparative  lafoty. 

3.  The  Tarions  glnten  meals  contain  neither  the  hraa  nor  the  germ, 
ud  US  much  richer  than  the  glnten  feeds.  They  should  he  fed  with 
more  care  becanse  of  their  concentration - 

i-  The  com  germ  residues  are  comparatively  rich,  while  the  bians 
uepoor. 

5.  Feeding  teste  made  at  this  Station  tend  to  show  that  Cream  aod 
King  glnten  meals  have  a  decidedly  greater,  Chicago  Uaise  feed,  a 
■ontewhat  greater,  and  Com  Oerm  feed  the  same  feeding  valne  as  equal 
weights  of  bran  and  com  meal. 

&  These  feeds  also  seemed  to  produce  a  very  slightly  richer  milk, 
one  in  which  the  fat  is  disproportionately  increseed. 

II.      SOUBGE  AND  COUPOSmON. 

The  Sixth  Report  at  this  Station  contained  on  account  of  feeding  tests 
fitit  Cream  Oluten  meal,  Buffalo  Oluten  feed  and  Com  Qerm  feed,  three 
bj-products  of  the  manufacture  of  glucoee  or  grape  sugar  from  com.  The 
article  included  analTseB  ef  these  goods  and  a  short  deeoription  of  the  meth- 
ods of  their  manufacture.  luaBinuch  ss  this  report  was  not  distributed  to 
the  entire  noailing  list,  and  man;  inquiries  indicate  desire  for  information 
itigarding  the  gluten  products,  the  present  account  of  further  feeding 
trials  with  these  materials  is  prefaced  with  analyses  and  descriptions  of 
the  various  gluten  feeds  and  meals  now  placed  upon  the  roarkeC. 

The  Station  Itas  analysed  nearly  thirty  Bamples  of  these  materials,  the 
results  of  some  having  been  published  in  former  reports  while  others  have 
not  as  yet  been  printed.  These  together  witb  several  analyses  reported  by 
other  stations  *  have  been  used  in  making  up  the  data  given  in  the  suc- 
ceeding tables. 

*  U.  S.  Dept.  Agi,,  Pannen'  Bnllctin,  No.  ii;  Mou.  A^.  Bipt.  Station,  Report  for  iS^t 
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64  SULLKTIS  48. 

The  cattle  fooda  »old  under  the  gluten  name  are  the  output  of  a  dozen 
or  more  different  factories  and  are  usually  b;-producte  of  glucoee  manu- 
facture. A  few  dried  distillery  refuses  (such  as  "K^ano-gluten"  and 
"  Atlaa  gluteu  meal ";  are  also  termed  gluten  feeds,  althougb  perliapa  not 
Btrictlj  entitled  to  the  name.  The  names  even  of  the  more  strictly  gluten 
products,  are  often  somewhat  indefinite  and  poorly  descriptive,  and  the 
buyer  frequently  fails  to  distinguiBh  between  gluten  feed  and  gluten  meaL 
It  ia  hoped  that  a  study  of  the  analyses  and  descriptions  here  given 
will  aid  the  farmer  to  a  better  understandinK  of  the  difference  between 
them,  as  well  as  of  the  variations  existing  in  the  makes  of  the  different 

The  com  kernel  is  rich  in  starch  and  poor  in  protein.  The  remoral  <rf 
a  large  proportion  of  the  former  in  the  course  of  glucose  manufacture  rela- 
tively increases  the  percentage  of  the  latter  in  the  residues.  The  prote^ 
is  next  to  the  starch  themoet  abundant  nutrient  present  in  the  kernel  and 
hence  becomes  of  controlling  importance  in  proportion  as  the  starch  is 
removed.  The  effect  of  the  removal  of  two-thirds  of  the  starch  upon  the 
composition  of  the  kernel  is  clearly  shown  in  the  following  table  based  on 
the  average  of  nearly  800  analyses  as  published  by  Jenkins  and  Winton 
(Dept.  Agr.  OfKce  of  Ezpt-  Stations,  Bulletin  No.  11.) 

Nitrogen- 
Crude  Crude  Crude  bee        Ether 
Ash.           Protein.          Fiber.       Extract.  Extract. 

ComKemel,  1.70  '  11.70  2.40,  78.10  8.10 

If  two-thirdft  of  the 

Btarch  Is  removed,  62.07 

there  would  remain  

47.08  Iba.  of  residue 

containing  1.70  11.70  2.40  96.08  6.10 

with  a  composition  per 

hundred  pounds  of       S.6C  24.41  S.Ol  64.80  12. 7S 

The  manufacturing  processes,  however,  do  not  remove  starch  alone, 
nor  do  they  remove  all  of  it.  At  beet,  starch  is  still  a  preponderating 
nutrient  in  gluten  products,  while  most  of  the  ash  ingredients  and  some 
protein  and  other  nutrients  are  separated  mechanically  with  the  starch. 
The  by-products  may  be  expected  to  vary  therefore  acconiing  to  (1)  the 
variations  in  the  composition  of  the  com;  (2)  the  perfection  and  detsila  of 
the  manufacturing  proceeaes. 


.vGooglf 


Glhtek  Feeds  . 


The  acvcnnpanjiag  cut,  kindly  loaned  by  the  New  Jerse;  Experiment 
Station,  shows  on  an  enlarged  scale  the  atructure  of  the  corn  kernel. 

The  husk  or  skin  (a)  covers  the  seed  and  consiete  of  two  layers  which 
make  up  the  bran  and  which  contain  nearly  all  the  crude  fiber  of  the  ker- 
neL  Underneath  this  lies  a  layer  of  yeltowcells  (b)rich  in  gluten.  The  germ 
(c)  located  at  the  base  of  the  groin  and  is  the  richest  part  of  the  seed,  while 
the  main  portion  (d)  is  largely  made  up  of  starch.  The  darker  portions  on 
each  side  of  the  cut  represent  the  more  j'ellow  flinty  parte,  the  lighter,  the 
more  purely  starchy  portions. 

The  following  analjsee,  also  from  Bulletin  No.  100  of  the  New  Jersey 
Station,  afaows  the  composition  of  the  skin  (a),  germ  (c)  and  starchy  por- 
tion (d).  It  was  found  impossible  to  make  perfect  separations,  and  the 
skin  and  germ  included  some  of  the  gluten  cells  and  starchy  parte.  These 
analysee  ivill  be  useful  iu  connection  with  the  study  of  tables  given  later 
in  the  bulletin. 
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COHPOSITION  or  DKT  KATTKB. 


100.00  84.74    ].7a|l2  66 
0.S6  16.29    1.27    6. 
10,l7a9.63|Il. 13,31.71 
84.27  24.60  0.08,12.33 
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2.02  79.20 
18.46  76.  SO 

2.88  46.TO 
0.65  85  J» 

4.84 

1. 59 
».62 

1.54 

2.02' 0.B8 
1.06  O.SS! 

8.4810.16 
1.960.S5 


The  following  table  is  suggeativ«,  showing  the  distribution  of  the  ti 
ouB  nutrients  in  the  different  porta  : 
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SO 

These  per  cents,  do  not  always  add  up  to  100  owing  to  the  difficoltiea 
in  methods  of  sampling  and  10  analytical  errors.  They  serve,  however,  to 
point  out  clearly  the  location  of  the  nutrients  in  the  grain.  The  composi- 
tion of  the  germ  is  particularly  interesting.  Two-thirds  of  the  fat  and 
potash  and  three-quart  era  of  the  phosphoric  acid  of  the  kernel  are  lodged 
in  the  germ. 

UBTHOD  OF  HANUFACrURZ  O?  GLUTRH  PRODDCIS. 

The  primal  object  of  the  glucoee  factory  is  the  manufacture  of  grape 
sugar  from  the  separated  starch,  the  gluten  residues  being  by-producte. 
There  are  slight  differences  in  the  details  of  manufacture  as  conducted  by 
the  various  coocerns.  but  in  general  the  process  is  as  follows : 

The  whole  corn  is  soaked  in  warm  water  for  many  hours  until  swollen 
and  thoroughly  softened.  It  is  then  run  through  stones  set  quite  a  dis- 
tance apart.    This  rubs  off  the  husk  and  the  germ  and  at  the  same  time 


.vGooglf 


Gluten  Fbsds  amd  Mi:a.L£. 


67 


beats  up  (he  starch  and  the  gluten.  The  maM  is  then  sifted  through  fine 
sieres,  the  starch  and  gluten  pasHlng  through,  the  husk  and  the  germ 
remaining  behind  to  be  separated  if  desired  by  gravitf,  the  huaks 
floating  and  the  germs  sinking  in  water.  The  starch  and  gluten  which 
have  passed  through  the  sieTcs  are  separated  by  running  into  large 
tanks  and  settling.or  b;  slowly  running  through  long  troughs.  The  starch, 
being  heavier,  settles  to  the  bottom,  while  the  lighter  yellow  gluten-con- 
taining material  runs  off  from  the  top. 

The  sulphuric  acid  naed  in  the  manufacture  of  the  glucose  acts  only  on 
the  starch,  and  not  until  it  has  been  thus  meobanically  separated  from 
thOM  portions  which  are  sold  as  cattle  feeds.  There  is  nothing  whatever  in 
these  feeds  except  what  was  contained  in  the  original  whole  com,  and 
there  appean  to  be  no  reason  why  they  should  not  be  as  easily  digestible 
and  as  perfectly  healthy  as  com  meal. 

If  we  follow  out  the  process  of  manufacture  outlined  above,  we  find 
th&t  three  distinct  classes  of  by-products  may  be  formed : 

I.    Corn  Bran,  the  husk  or  skin  of  the  kemeL 

S.    ComOerm. 

S.  Olutan  Heal,  the  light  yellow  gluten- containing  material  floating 
on  the  settling  tanks  ortrongha. 

No.  1  alone  sometimee  enters  the  market  as  "com  toan"or"oorn 
holla."  The  germs  are  often  extracted  or  pressed  te  get  out  the  "maize 
oil"  and  the  residues  sold  as  "com  oil  cake."  Noe.  I  and  2  (the  latter  after 
extraction)  are  sometimes  mixed  together  and  called  "com  germ  feed." 
No.  8  is  what  ia  known  in  the  market  as  Otuten  Meat.  If  all  three  are 
mixed  together  the  product  is  called  Obtten  Feed. 

The  following  tables  show  the  average  composition  of  various  brands 
of  gluten  products  on  ourmarkets  with  maximum  and  minimum,  indicat- 
ing variationa  whloh  may  occur  in  products  of  the  same  general  name. 
They  are  arranged  in  accordance  with  their  per  oents  of  protein  and  fat. 
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With  ODS  exception  these  feeds  are  mixtures  of  the  three  by-prodneta, 
braa,  germ  %ai  meal,  preiumedlr  in  the  proportions  in  which  they  are 
made.    The  Chicago  Uoize  Feed  has  ro  germ  residue  in  it. 

If  we  compare  the  average  analysis  (exclusive  of  the  "  Maize  Feed'O 
with  the  composition  oF  the  com  kernel  from  which  two-thirds  of  the 
starch  is  taken  we  find  close  agreement. 

Crude    Crude  Omde  Nitrogen-  Ether 
Water,   Ash.  Protein.  Fiber,  free  Ext.  Extract. 
Gluten  Feed,  8.00     0.97     33.73      6.78       49.BQ       12M 

Corn,  less  two-thirds  starch,  8.00      8.37     33.40       4.60       48.M       11.71 

Protein,  staroh  and  fat  ajtree  closely,  while  ash  is  lacking,  having 
fallen  with  the  starch  in  the  mechanical  separation  and  soaked  out 
in  the  steeping  water.  Probably  more  than  two-thirds  of  the  starch  is 
separated  in  the  manufacturing  process,  but  it  also  takes  down  with  it 
more  or  less  of  the  protein,  so  that  the  final  result  is  much  the  same  so 
far  as  the  by-product  is  concerned.  Were  it  not  that  the  roughages 
usu^ly  contain  a  plentiful  supply  oC  tx>ne-niaking  material  the  loss  of  the 
ash  would  he  a  seriouH  matter.  As  it  is  it  serves  to  lessen  the  fertilizing 
value  of  the  gluten  products.  It  is  claimed  that  by  a  recent  improvement 
in  the  process  of  manufacture  of  the  Buffalo  goods,  the  loss  of  aah, 
hitherto  unavoidable,  haa  been  obviated. 

OLCTBN  MEALS. 
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T.8S   l.uol  a1,tfl  1,12  S 


8.74  1,«8:U.M  l^M  U 


1)  OantlneDtal 


■Hannlaoturad  bj  (I)  Ohu.  PopeQlDOose  Co..  Oeneva. 

Han'tiOo.,  New  York;  (3)  Uhloaio  dumr  Raflnlog  Oo.,  ChIc-,-.  — ,    ,  , 

FoDdProdaotOo.,  WBQkesaD.nI.;  (t)  FinDenloliMBD'lK  Oa.,  MsnhaUtami,  lava: 
(•)  StalD,  Hlrsh  A  Co.,  Ohloaco.  Ill, 

Little  if  any  stress  should  be  laid  in  the  aixjve  table  on  the  precedence 
of  the  Cream  over  the  King  brand  or  of  the  Chicago  over  either  of  the  next 
two  following.  The  Cream  brand  has  one  per  cent,  more  protein  but  4  per 
cent,  leaafat  than  the  King.tbe  Chicago  3}  per  cent,  more  protein  bat  from 
^  to4|  per  cent,  leas  fat.  So  far  as  analyses  serves  to  show,  the  Cream  attd 
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EingbrandB  ire  of  about  «qu&l  value,  followed  by  the  next  three  In  a  bunch. 
The  Chicago  brutd  hae  Doticeablf  lees  fat  thfto  the  others.  Judged  by  this 
aingle  eampie  the  Hammond  goods  are  but  little  richer  than  some  gluten 
feeds. 

Ab  a  whole,  the  gluten  mealsoontain  half  as  much  again  of  protein  as 
the  feeds,  one-flfth  as  much  of  crude  fiber  and  but  seven -eighths  as 
much  of  starch.  Thej  are,  in  other  words,  more  concentrated,  less  bulky 
and  coneequetttly  more  dangerous  to  feed  in  liberal  quantities. 

CORN  OEBH  AND  HDU<  PRODUCTS. 
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The  oil  caken  are  made  from  com  germs  after  partial  removal  of  the 
oil  (fat)  by  naptha  and  by  hydraulic  pressure.  Com  germ  feed  is  a  mixture 
of  germ  and  hull,  and  com  bran  is  the  skin  of  the  kernel.  The  latter  two  can 
hardly  be  termed  high-grade  products. 

VALOB  OF  GLCTSN  PRODUCTS  AB  CATTLS  FOODS. 

All  of  these  products,  with  the  possible  exception  of  the  latter  two, 
have  a  high  value  as  cattle  foods. 

The  digestibility  of  Buffalo  gluten  feed  has  been  determined  by  Ooess- 
mann,*  and  ot  gluten  mealf  by  Jordan,}  to  be  respectively  : 


Dry 
Hatter. 

Buffalo  Gluten  Feed 

78 

Gluten  Heal, 

87 

Com  Meal, 

87 

60 


Fiber 


Fat. 


The  gluten  products  appear  as  digestible  as  com  meal.  Theii  palata- 
bility  c&UDOt  be  as  surely  vouched  for.  Some  of  them,  especially  the 
more  oonoentrated  ones,  are  not  readily  eaten  by  some  cows.  Neither 
^ipeonuice  nor  analysis  indicate  the  reason  for  this  dislike  occasionally 
observed. 


•Maw.  Aal  Eipt.  But.  Report  for  ISH. 
*Bnuid  not  staMd ;  JudKlDi:  bv  the  aculTslg  give 
tUalDi  Ac'l  Expt.  3tst.,  Rsport  tor  IWI,  p.  9J-a». 
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It  should  be  remembered  that  the  glut«n  produote,  particulnrlj  tii« 
meals,  are  highlj  coaoentrated,  and  if  fed  f  reelj  maj  cause  aiclca«M.  Tht 
gluten  feed,  because  of  the  admixture  with  bran  and  consequent  better 
mochanioaloondltfon.marbefedititargequautitiea  more  safely  than  the 
gluten  meals.  The  amounts  which  may  safely  be  fed  vary  with  the  an- 
imal. 

The  differences  in  price  between  gluten  meals  and  feed  are  frequently 
out  of  proportion  to  their  actual  food  values.  It  may  frequently  prove 
economical  to  buy  the  more  ttoncentrated  though  more  costly  meal  and  if 
necessary  mix  it  with  wheat  bran  or  something  of  that  nature  upon  the 
farm,  than  to  buy  the  safer  and  bulkier  gluten  feed. 

The  fertilizing  value  of  these  by-producte  should  not  be  forgotten. 
Since  the  ash  falls  by  gravity  with  the  starch  and  is  soaked  out  in  the 
steeping  water,  the  feeds,  meals,  etc.,  are  lacking  in  phoephorio  acid  and 
potash.  They  are  rich  in  nitrogen,  however,  and  aid  the  manure  pile  and 
farm  with  fertility  obtained  without  direct  outlay.  The  following  tabl« 
shows  the  pounds  of  nitrogen,  phosphoric  acid  and  potash  in  a  ton  at 
average  gluten  feed  and  meal,  with  value  at  the  ruling  prices.  A  consid* 
erable  part  of  this  maj  be  obtained  in  the  manure  pUe  and  placed  npoa 
the  land  if  properly  handled. 

FODNDS  FEB  TON. 

Phosphoric  Value 

Nitrogen.           Acid.  Potash.  Per  Ton. 

Gluten  Feed,                              78.0                B.S  1.8  (11.86 

aiuten  Meal,                            107,6               9.0  l.B  16.66 

III.     FbBDINQ  TB3T8  WITH  GLUTBS  PHODOCTS. 

The  results  of  feeding  trials  made  at  this  station  with  Cream  Gluten 
Heal,  Com  Germ  Feed  and  Buffalo  Gluten  Feed,  by-products  of  the 
manufacture  of  glucose  from  com,  were  reported  on  pages  148-158  of  the 
Sixth  report.  Since  theee  were  completed  four  more  feeding  trials  have 
been  made  with  other  and  somewhat  similar  products,  vie:  King  Gluten 
Ueal  and  Chicago  Maize  Feed. 

Analyses  and  methods  of  manufacture  have  already  been  discussed  in 
the  earlier  pages  of  this  bnUetlo  in  connection  with  similar  data  on  other 
by-products  of  the  same  class. 

The  triab  were  made  during  the  spring  of  1864  and  during  the  winter 
of  1864-OS  on  seven  and  eight  cows  respectively.  It  was  designed  to  use  an 
e%hth  cow  in  the  earlier  teat,  but  she  was  found  to  be  tuberculous  and 
was  killed.  The  following  tables  show  the  cows  used,  and  the  nature  of 
the  grain  rations  fed  during  the  different  periods  : 
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2.  bran,  E.  com  1 
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4, bran,  Loom 

i.  bran,  4,  com 
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E,bFan.il^ 

!:ffif.tt»f 

4|  bran,  *,  corn 

Reoa  H7rUe  and  Lolita  are  regiBtered  AyrBbires,  Gretcheii,  an  Aji- 
abire  Jeraey  cross,  the  remamder  high  irade  Jergeje.  The  cons  were  not 
weighed  during  the  first  feeding  tCEt,  but  were  during  the  second  trial,  the 
mMn  of  the  weights  on  the  three  consecutive  dnja  at  the  beginning  of  the 
flrat  and  end  of  all  three  periods  being  shows  in  the  following  table : 
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Five  of  the  cowb,  Jeeaaline,  Jersey  Lily,  Jeoiyiie,  Lolita  and  Julia 
made  a  steady  gain  in  weight.  Regina,  who  was  off  her  feed  badly,  lost. 
Waxy  aboat  held  her  own  and  Ooldie  decreased  in  weight  at  first  and 
increased  later  on . 

The  firet  aeries  of  testa  woe  b^un  us  eocn  as  the  Station  bam  had  been 
disinfected  after  the  slaughter  of  our  former  herd  and  the  cowb  moved  in. 
This  was  ao  late,  however,  that  the  cows  went  out  to  pasture  in  the  middle 
of  the  Be(!ond  period  and  consequently  ate  less  roughage  than  when  in  the 
bam.  It  is  thought  that  this  has  not  seriously  aSected  the  experiment,  or 
altered  the  conclusions  drawn,  although  it  probably  altered  some  of  the- 
data  obtained.    Check  teats  on  other  cows  strengthen  ub  in  this  belief. 
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The  daily  ratioiiB  ia  addition  to  ttie  grain  fe«d  were : 

Test  I.  Period  1.,  8  pounds  hay:  U.,  6  pounds  hay;  3,  4  pounds  ha j. 
Com  ensilage  ad  libitum  after  the  hay  was  eaten  up. 

Test  II.    From  14  to  80  pounds  of  hay  daily. 

The  roughage  orta  were  almost  entirely  ensilage  in  the  first  test.  The 
Eing  gluten  meal  was  not  readily  eaten  in  either  test  hy  some  of  the  cows, 
there  frequently  being  a  considerable  amount  left  behind.  This  was  so 
mixed  up  with  the  other  orts  that  it  could  not  be  weighed.  There  was, 
therefore,  in  some  CHses  with  the  cows  eating  King  gluten  meal  somewhat 
moiv  roughage  and  lees  meal  eaten  than  the  t&bla  shows.  Thus  if  we 
find  theae  cows  doing  better  on  smaller  weighta  of  Eing  gluten  meal  than 
on  bran  and  com,  it  is  equivalent  to  saying  that  the  material  has  evot  a 
higher  feeding  value  than  our  experiments  would  seem  to  give  it. 

The  following  tables  show  the  gross  amounts  of  the  various  foods 
eaten  in  each  eighteen  days  which  constituted  the  experimental  portion  Ot 
the  four  week  periods  : 
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The  first  ten  days  of  each  feeding  period  was  considered  as  preparH- 
tory,  then  samples  were  taken  of  the  milk  for  the  next  six  days ;  then  the 
next  six  days  were  omitted  and  samples  again  taken  for  the  last  six  days. 
The  milk  of  the  middle  six  days  was  weighed  and  it  was  considered  to  have 
the  same  composition  as  the  average  of  the  six  days  preceding  and  follow- 
ing. 
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In  each  taat  two  cowa  had  King  gluten  during  the  Oret  aad  third 
period,  uid  bran  and  corn  during  the  second,  whiie  two  others  ate  bran 
and  com  meal  during  the  flrat  and  third  periods,  and  King  gluten  meal 
during  the  eecond. 

The  average  of  the  flret  and  third  period  then  maj  be  considered  as 
irhat  the  cowa  would  have  jialded  during  the  eecond  period  if  the; 
had  eaten  the  same  grain  feed  as  at  the  beginning  and  end  of  the  test,  and 
a  oomparieon  of  this  aTerage  with  what  was  actually  yielded  will  serve  to 
afaow  the  relative  value  of  the  different  feeds.  Regina  refused  King  gluten 
meal  and  went  off  her  feed  so  Utat  we  have  but  seven  comparisons  as 
abown  below : 


April  »-a». 

JU7  7-34. 

Jane4-n. 

li 

11 

i 

iba. 

ibd. 

fi 

11 

* 

i 

"3^ 
Ibe. 

1 

Iba. 

Id- 
is 

» 

i 

lbs. 

i 

IbB. 

Cow. 

Bran  and  Corn  Me«l.      KlngOlntttQ  Mtal. 

BnuiandConiMeaL 

Blonom 

tUna  Myrtle- 

3U.fi 

UJCl!4.(e«L«!ll<LB7 

12.68! 3. Bfi  Bfi.ao  27.38 

#« 

loirijata 

Sl&i 
814.1 

U.K) 
im 

a'.ii 

46.4415.ee 

King  a 

4.» 

a  Meal. 

Bran  and  Corn  Mb>1 

King  Olntan  MeaL 

KSSl';-:;:: 

eos\a.at 
a4a*i4.is 

fi8.2ajlfi.10 
31.12  11.97 

M.il  1 1. 10  l.TS|fiS.3B,  18.12 
22T.3^1B.fi2|4,73ai.6S10.76 

13T.5  13.<»  1.S7  U.S7 
22B.fl,18.M  (.78181.44 

lfi.10 

lags 

ili 

1 

%    [      * 

lb*. 

i 

Iba. 

li 

* 

i 

* 

Iba.  .  Iba. 

1                 BliMBom. 

Rtna  MrrUe. 

At.2  Bran  A  Oom  periods 

4X5.4 

+B6.2 

i):S!  8:S[iI«  J!:S 

-O.08|-H).«!+ii»f +4.M 

Si 

B 

+0.08 

+B.M 

Orelcheu. 

MIoervB. 

Dlff.  In  favor  KEng  kIQI'o 

428.8 

i3.nl  ,4«.m 

JS;iSU:M:S 

li 

ms 

18.90 
18.92 

4.8^ 

« 

li 

,  Google 


ill  1 


Bran  Mid  Cora  MenI 


Kins  OluUn  Heal. 


Jl  18JB  t.GO  18,14  14^ 


4W.S  t&9»  4.1T  MM  tOM 


HH.4  18.T0l4,n  4iue  UM 


KlDS  OluWn  Heal. 


11 5.siua.wli(i 


.(IB.B8  4.TEkB.04m 

.£  14.73  £.42  G8.(M 


li 

li 

t 

ill 
lU.     Ills. 

!i 

s 

1 

Ita. 

i 

JewaUn.. 

R«ClB<. 

Int'vn'KSIiiKBlDten  " 

SS:S 

i3:w 

1:S 

-HO 

Z 

U.M 
M.87 

aiok. 

W«y. 

Jene;  Lily. 

At.3  EinE  sluts  aperloda 

-m.s 

18. BT 
13.62 

+0.45 

4a:a8 

-8.23 

IS  .48 
U.tB 

+0.T4 

st4.e!  14. ;a 

847.!|  lB.a 
+iT  .01-0.43 

6.« 
-0.18 

S;i! 

«.4T 

S:ii 

+1.« 

DirFKBKNCSS  IM  FATOB  OF  EIHQ  QLUTSN  HEAL. 


SeTen  triala. 
Total, 
Average, 
Per  cent,  increase, 


Per  cent,  of  Pounds  of 

Total  Solids.    Fat.    Total  Solid*.  FkU 
89.87       16.07 
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nieee  results  show  very  plainly  the  high  feeding  value  of  King  ghitnt 
meal  as  compared  with  bran  and  com.  It  should  be  noted  too,  that  these 
figures  are,  if  anything,  too  low,  because  of  the  large  amount  of  orts  left 
from  the  King  gluten  meal.  There  were  aeven  caaes  in  which  cuwb  were 
fed  this  King  gluten  meal.  In  six  of  these  cases  the  flow  of  milk  was 
increased,  in  two  cases  the  quality  (richness)  of  .the  milk  was  much 
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improved,  in  three  cases  tbere  was  a  slight  improvement  in  quality  but  not 
enODgh  to  be  important,  in  the  remftinin);  two  cases  the  milk  was  of  poorer 
quality.  In  four  cases  out  of  the  seven  there  wen  decided  gains  in  butter 
fat,  in  three  cases  slight  gsinii  and  in  one  case  no  change  in  the  seven  trials. 
The  average  shows  one-tenth  more  milk  of  slightlj  richer  quality  yielding 
an  eighth  more  butter  as  a  result  of  the  BUbsCitution  of  four  pounds  of  King 
gluten  meal  for  four  pounds  of  equal  parte  bran  and  com.  It  should  be 
remembered  that  all  gluten  meals  are  so  highly  concentrated  that  they 
should  be  fed  with  caution.  The  large  percentage  of  protein  and  fat  they 
contain  are  apt  to  cause  digestive  troublee  and  throw  the  animals  off  tb^ 
feed. 

In  a  feeding  experiment  designed  to  test  the  effects  of  any  given  food 
it  is  desirable  to  feed  as  much  aa  possible  of  it  in  order  that  its  effecte  if 
any  may  be  magnified.  We  threw  one  cow  entirely  off  her  feed  with  four 
pounds  a  day,  and  others  were  frequently  cIdbo  to  the  danger  line.  It  would 
probably  be  unwise  in  ordinary  feeding  to  give  an  much  as  four  pounds  of 
any  of  the  gluten  meals  to  most  cows. 

3.     CmCAOO  MAIZE  FEED. 

This  by-product  is  lees  concentrated  than  the  King  gluten  meal  and 
was  fed,more  freely,  the  bran  and  com  being  entirely  replaced  by  it,  when 
it  was  fed.  It  resembles  bran  somewhat  in  analysis,  except  thet  it  con- 
tains much  more  fat.  The  results  of  the  use  of  this  material  in  two  series 
of  tests  on  seven  cows  follow  : 
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ODTSBBNCE  IK  FAVOS  OF  CHICAOO  OK  HAIZB  FXBD. 


Pounds  of 

Total 

SoHdB.    Fat. 


Poonds       Per  cent  ot 
Total 
Milk.        Solids.    Fat. 
Seren  trials. 

Totals,  324  30.74       9.10 

ATera^,  aa        —0.08        +0.04        4.89        1.80 

Per  cent  increase,    10  0  1.         10.  10. 

Uore  milk  was  given  in  three  cases  oat  of  the  sereo  and  essentially 
the  Biune  unonnts  in  four  casee.  The  quality  of  the  milk  was  practicall; 
unchanged  and  asaresult  the  Tariationsin  yields  of  total  solids  and  of  tat  nm 
practioally  parallel  with  those  in  the  amoants  of  milk.  The  increase  was 
Terynuirkediiitwoca8ee,intheothersthere  was  but  little  difference.  The 
average  increaae,  a  tenth  of  the  total  product,  is  largely  due  to  these  two 
causes.  It  is  interesting  to  note  that  Lolita  when  freeh  in  milk  increased 
her  milk  ftnd  butter  yield  one-eighth  on  maise  feed,  but  when  a'  stripper 
did  no  better  on  it  than  on  bran  and  com.  These  teats  would  seem  to  indi- 
cate that  the  maize  feed  had  at  least  as  much  and  probably  a  little  more 
feeding  value  than  a  mixture  of  equal  parte  bran  and  com  meal.  It  is  not 
equal  to  King  glutenmeal,  but  ia  not  unlike  the  com  germ  feed  both  in  com- 
position and  feeding  value. 

8.      BFFBCr  OH  QUAUTT  OF  1III.K, 

A  table  showing  the  effects  of  the  by-produots  of  com  upon  the  qual- 
ity of  milk  as  shown  in  the  ratio  of  the  fat  to  the  solids  not  fat,  will  be  of 
intereet  in  connection  with  the  question  of  their  effect  upon  the  quality  of 
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The  average  results  aU  a^ee  in  showing  a  higher  per  cent  of  fat  and  a 
lower  per  cent  of  solids  not  fat  as  a  result  of  the  Bubstitution  of  the  by- 
products for  the  com  and  hran.  This  difference  is  greatest  on  the  richer 
foods,  namely  cream  gluten  meal  and  king  gluten  meal.  Each  of  the  three 
cows  fed  cream  gluten  and  five  of  the  seven  fed  king  gluten  meal  narrowed 
the  ratio  of  fate  to  solids  not  fst,  while  the  two  remaining  did  not  change 
it.  These  figures  show  a  general  tendency  of  the  gluten  meals  and  feeds 
to  produce  a  slightly  richer  milk.  The  gain,  however,  is  too  slight  on  the 
whole  to  lay  much  stress  upon ;  yet  it  is  added  testimony  to  their  worUi 
when  considered  in  connection  with  the  decided  gain  in  milk  flow  usually 
produced. 

These  experiments,  together  with  thosenoted  in  the  sUth  report  tend 
to  show ; 

(1)  That  cream  gluten  meal,  King  gluten  meal  and  Buffalo  glut«n 
feed  each  has  a  considerably  greater  feeding  value  pound  for  pound  than 
has  equal  parts  of  corn  meal  and  bran,  while  corn  germ  feed  has  about  the 
same  feeding  value,  and  Chicago  maize  feed  has  little  greater  feeding  value 
than  baa  the  com  meal  and  bran  ; 

(2)  That  the  feeding  of  these  by-products  seems  to  produce  a  slightly 
richer  milk,  one  in  which  the  fat  is  disproportionately  increased.  The 
change,  however,  ie  not  sufficiently  marked  to  be  of  practical  impOTtance. 
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.V  Google 


BULLETIN  NO.  49.      POTATO  BLIGHTS  AND 
FUNGICIDES. 


Bt  L.  B.  Jones. 


n.  Tlw  lato  bliffht  ftttaeked  potatoea  in  18B5  two  WMki  Uter 
thuk  mLiht  tM  expected,  jodgiiie  from  the  coaditioa  of  leather 
tloBo.    Tnis  dslay  wki  due  to  the  nimaiud  freedom  from  rot  of  "aeed" 


rewilten- _      .     -.   .- -__ 

Mlected  entirelr  from  fieldi  of  early  putatoes  wliich  escaped  the  late 
bU^.    <Paeea  82-83.) 

Ul-  ComparatiTe  trials  of  Taiions  forms  of  the  liquid  Bordeaux 
miztnre  ajid  of  the  dry  Bordeaux  powders  were  made  in  1895.  The 
results  show  that  the  freshly  made  liqnid  mixtore  of  standard  atrength 
is  siiperioT  to  all  others.  By  its  me  tae  yield  of  marketable  potatoes 
on  tlw  trial  plots  was  more  than  donbled.    (Pases  83^.) 

For  the  best  wayto  make  Bordeaux  mixture,  see  page  88. 

IV.  The  term  "Blight"  is  popularly  applied  to  the  premature  dying 
of  potato  leaves  from  any  cause.  Snccessral  treatment  of  any  iliiTHSB 
requires  that  the  cause  be  distinctly  understood. 

The  chief  potato  leaf  diseases  are: 

1.  Tbe  Late  Blight  (or  mildew)  and  Rot.  Cause,  the  fttngua  Fhy- 
tophthoTK  infestans. 

Prerentive  measnres :  Plant  tubers  fr«e  frvm  the  disease  and  make 
two  or  thxee  applications  of  Bordeaux  mixture.    [Pages  00-91.) 

2.  Ths  Early  Blight  (or  leaf«pot  diseasei.  Cause,  the  ftangut 
Macroepoxinm  Solani,  usually  attacking  weakly  plants. 

Preventive  measures  :  Increase  the  gODeral  vigor  of  tbe  plants  by 
selection  of  varieties,  better  preparation,  fertilisation  and  cutivation 
of  the  soil,  and  later  planting ;  spray  with  Bordeaux  mixture-  (Fagea 
91-96.) 

3.  Arsenical  Poisoning.    Canse,  improper  use  of  Paris  green,  etc. 
Prevnntive  measures :  A^ly  smaller  amounts  of  tbe  Paris  gr«eQ 

dry  and  d&nted  with  plaster,  or  add  lime  to  the  water  if  this  is  used, 
as  a  carrier  of  the  poison.    (Pages  97-98.) 

4.  Tip  Bum.  Canse,  dry  hot  weather  aided  by  any  other  condi-. 
Uona  nnfkvorable  to  tbe  plant. 

Preventive  measures :  Increase  the  general  vigor  of  the  plant  as 
in  Ko.  2,  and  irrigate  during  dry  weather  if  practicable.  (Pages  98-9S.) 
T.    Late  fttMts  In  the  spnng  of  1895  caused  a  sraious  Tussirtini* 
of  the  rar&ce  of  apples  and  pears.    (Page  100. ) 


.V  Google 


83  BcTLLeriH  49. 

Jntroductory  note — At  tentioa  has  been  called  In  prerious  bulletins  to  tbe 
fact  that  twodiBtinct  fungus  diseases  or  "blights"  of  the  potato  occur  com- 
monly in  Vermont.  These  have  been  described  under  tbepopular  names  of 
"early  blight"  and  "la to  blight."  The  "late  blight"  or  familiar  "rust"  is  the 
-dreaded  disease  which  rapidlysweepsover  the  field  during  warm  "muggj" 
■weather  in  Aug^ust  or  September,  and  which  is  always  followed  hj  the 
""rot"  of  the  tuber,  this  rot  being  caused  by  the  growth  within  the  tuber 
of  the  same  fungus  which  caUBes  the  blighting  of  theleavee.  The  "early 
blight"  is  an  entirely  different  disease,  which  is  characterized  by  a  spot- 
'tlng  of  the  leaves  but  does  not  cause  any  rotting  of  the  tubers.  This  early 
blight  together  with  various  disorders  liable  to  confusion  with  it,  are  fuUy 
described  later  in  this  bulletin. 

JL    8ELBCnONOr"8EED"ASAPEBVBNTlVEOFLATE  BUGHT. 

The  destructive  occurrence  of  potato  blights  in  Vermont  is  depend- 
ent upon  the  condition  of  weather  between  July  and  September.  This  is 
especially  true  of  the  late  blight  and  rot  It  is  usually  safe  to  predict  that 
tiie  late  blight  will  appeardeatmctlvely  upon  potato  fields  about  Bnrlingtrat 
atany  time  after  July  35th,  when  theweathercontinues  warm  and  rainy  for 
a  week  or  more.  This  was  not  the  case,  however,  in  180S.  Early  in  August 
the  usual  warm  rainy  weather  set  in  and  persisted  with  more  or  lees  contin- 
■uity  through  the  month.  Yet  there  was  no  general  outbreak  of  the  late 
blight.  How  b  this  to  be  explained?  As  stated  in  previous  accoimts  of 
4his  disease,  the  fungus  causing  it  lives  over  winter  in  diseased  potato 
tabers,  and  so  far  as  known,  only  in  this  way.  Owing  to  the  oMitiiiued 
drought  of  18H,  there  was  during  that  season  but  little  opportunity  for 
4he  development  of  the  late  blight  and  tJie  accompftaylng  rot.  Coose- 
■qnently  the  seed  potatoes  raised  In  this  vidnity  in  1894,  and  planted  in 
tSK,  were  almost  entirely  free  from  this  disease. 

Had  they  been  abe<4ntely  so  there  would  have  been  no  appearance  of  the 
4ilight  in  189S,  But  careful  examination  of  onr  own  crop  in  the  antnmn  of 
1894  showed  that  there  was  an  occBsi(»ial  case  of  "dry  rot"  among  the  tuben. 
TTbis  indicated  the  presence  of  enough  of  the  disease  to  insure  its  sorviva) 
through  the  winter  in  many  of  the  apparently  healthy  tubers.  There  were, 
however,  so  few  diseased  tubers  planted  as  compnred  with  ordinary  yean, 
and  these  original  centers  of  Infection  wne  consequently  so  much  fewer  in 
the  fields,  that  the  blight  was  fully  two  weeks  later  in  gettingunder  headway 
than  is  Mdinarily  the  case  under  the  same  climatic  conditiiMis.  One  early 
.piece  of  potatoes  upon  which  we  were  experimenting,  blighted  quite  badly 
'in  August  Od  all  the  other  plots  there  was  no  destructive  spread  of  the 
4ate  blight  before  September  Ist.  Ones  well  started,  however,  the  disease 
spread  persistently  through  September,  and  caused  a  large  amount  of  rot 
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In  th«  later  potatoes,  while  the  early  ones  were  practlcslly  free  from  th& 
dbease. 

The  experience  of  this  year  teaches  a  most  important  lesson,  which  it 
generallT  heeded  wou'd  save  Vermont  potato  growers  from  the  loss  of  thou> 
iaadsof  doUare  annually,  viz  :  that  seed  potatoes  thould  be  taken  from  a 
field -ajhich  did  not  suffer  from  the  late  blight  and  the  rof.  In  the  vicinity  of 
BaTliDgton  theearlieat  planted  potatoes,  especially  if  on  a  tight,  dry,  sandy 
soi),  usually  escape  the  late  blight.  Similar  conditions  exist  throughout  the 
State,  and  seed  potatoes  should  be  selected  from  such  a  source.  If  this 
were  to  become  the  general  practice  the  saving  would  be  incalculable. 
Dnfortunately  the  careful  individual  mu>t  often  suffer  bfcause  of  the  con- 
tiuued  propagation  of  contagious  diseases,  whether  of  plants  or  animals, 
by  ignorant  or  slothful  neighbors.  One  man  alone  cannot  suppress  an  epi- 
demic. Concerted  action  is  necessary  for  the  best  results.  There  was, 
however,  such  a  marked  difference  last  year  in  the  date  of  the  appearance 
of  the  late  blight  in  this  vicinity  upon  plots  of  potatoes  separated  by  only 
adiort  distance,  that  we  believe  that  with  potato  fields  more  widely  separ- 
ated, as  they  are  on  ordinary  farms,  each  man  can  do  much  by  use  of 
healthy  seed  to  save  bis  own  crop  in  spite  of  the  bad  practice  of  less  tntel- 
ligent  neighbors.  Careful  choice  of  seed,  and  In  many  cases  the  growing 
of  a  small  piece  of  potatoes  for  seed  purpoees,  is  therefore  atronglj  recom- 
mended as  a  preventive  measure  sgainat  the  late  blight  and  rot. 

It  is  vain,  however,  to  hope  that  any  such  precautionary  measures  as 
selection  of  seed,  will  do  more  than  delay  foratimetheoutbreakof  the  late 
blight,  upon  the  average  Vermont  potato  field  when  the  weather  ia 
favMsble. 

m.    TEST  OF  VARIOUS  FORMS  OF  BORDEAUX  MIXTURE. 

Oar  experience  last  summer  only  strengthened  our  previous  convic- 
tion on  the  following  points  : 

First,  that  it  pays  to  protect  both  early  and  late  potatoes  in  Vermont 
with  fungicides  as  well  as  Insecticides. 

Second,  that  no  other  ftutgicide  yet  devised  is  at  all  equal  to  Bordeaux 
mixture  for  use  on  potatoes. 

There  are,  however,  various  forms  of  Bordeaux  mixture  concerning 
the  relative  values  of  which  we  are  frequently  questioned.  Experiments 
made  at  this  station  and  elsewhere  have  shown  that  the  Bordeaux  mixture 
of  medium  strength,  and  freshly  prepared  aa  used,  Is  superior  to  any 
other  form  for  practical  use  on  potatoes.  Certain  other  forms  of  the  mix~ 
ture  are,  however,  more  conventently  made  or  applied,  and  it  is  often 
queried  whether  the  advantages  thus  offered  will  not  out-wetgh  the  loss  In 
qaility  of  th?  mixture.  We  are  often  asked,  for  example,  whether  it  wii 
not  do  aa  well  to  nuke  up  in  concentrated  form  as  much  mlituie  as  will 
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be  needed  for  the  »easoa,  and  take  from  this  "etock"  mixture  and  dilute  as 
needed  for  nse.  The  question  also  ia  raised,  whether  when  through  spray- 
in);,  the  residue  of  the  mixture  should  be  kept  and  used  in  the  next  appli- 
cation or  whether  it  should  be  thrown  awaj. 

The  nee  of  the  dry  powder  guns  for  applying  Paris  green  is  meeting  eo 
much  favor  that  many  have  asked  whether  Bordeaux  mixture  could  not 
be  prepared  in  the  form  of  dry  powder  and  applied  with  these  guns  in  the 
eame  way  as  is  done  with  Paris  green. 

In  order  to  have  experimental  evidence  upon  these  pointa  one-half  acre 
of  potatoes  was  set  aside  in  1895  for  a  test  of  the  comparative  values  of  the 
following  forms  of  Bordeaux  mixture. 

1.  "  Standard  "  Bordeaux  Mixture  freshly  made  as  used.  Ingredieata: 
H  pounds  of  copper  sulphate,  1  pound  of  lime,  10  gallons  of  water.  Tbia 
is  the  mixture  we  have  been  recommending  for  pntotical  use  for  the  past 

3.  "  Teal"  Bordeaux  Mixture,  freshly  made  as  used.  Ingredienta,  the 
same  amounts  of  copper  sulphate  and  water  as  in  the  standard  mixture, 
(Ho.  1),  but  only  enough  lime  added  to  neutralize  the  copper  sulphate,  aa 
shown  by  testing  with  a  solution  of  ferrooyanide  of  potassium.* 

In  preparing  the  mixture  by  this  test  it  has  been  our  experience  that 
only  about  one-half  as  much  lime  is  needed  as  is  used  in  the  standard  mix- 
ture, that  is  to  say,  this  "test"  mixture  actually  contained  in  each  ten 
gallons  of  water,  H  pounds  of  copper  sulphate  and  about  ^  pound  of  lime. 

8.  ^'Stock"  Bordeaux  Mixture,  prepared  at  the  beginning  of  the 
spraying  season  in  July .  This  was  made  in  the  same  way  as  the  standard 
mixture  except  that  only  one-half  as  much  water  was  used.  This  stock 
mixture  was  allowed  to  stand  in  open  vessels  during  the  summer.  At  the 
time  of  each  application  it  was  thoroughly  stirred  and  from  it  as  much  as 
wished  for  immediate  use  was  dipped  out  and  diluted  with  equal  parte  of 
water  ao  as  to  make  it  of  the  same  strength  as  the  standard  mixture. 

4.  "Bordeaux  Powder."  This  was  prepared  by  making  standard  Bor- 
deaux mixture  as  in  No.  1 ,  which  was  allowed  to  stand  until  the  blue  precip- 
itate had  settled.  The  clear  water  was  then  poured  oS  the  top,  the  blue  pre- 
cipitate thoroughly  dried  and  then  ground  between  millstones  to  the  finest  • 
possible  powder.  This  powder  was  applied  on  some  plots  dry  and  without 
dilution  with  a  Leggett'a  Powder  Oun,  on  other  plots  it  was  applied  simil- 
arly, but  diluted  with  wheat  flour,  and  on  still  other  plots  it  was  mixed  in 

•Tb«  ot^ect  or  this  t«t  is  to  BToid  tbc  trouble  of  weighing  Ihc  lime  and  at  th«  eatne  time 
to  prer^Dllhedangn'orbuTiiing  the  leaves  which  would  bAppen  Incaaean  iDauffident 
unoBDl  oTKmeinsuHd.  The  test  CMuiets  In  pouHnga  lewdnipiof  aaoluCknof  feno- 
<7aDtde  of  [KitaKiani  loto  the  mlKtuie,  after  the  lime  bsB  been  added,  ir  enongh  Umc 
liM  not  been  added  thii  nUDtloa  tunu  brick  t«d  ai  looa  ai  It  eaten  the  tnlxtnn,  but  it 
there  la  enough  lime  the  (olutlon  win  not  change  color. 
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wktor  and  applied  with  the  spray  pump  in  the  same  maiiiier  as  the  ordin- 
aiT  liquid  mixturM. 

S.  "Fuagiroid."  A  powder  similar  to  the  abore  prepared  and  lold  as 
a  fnngicide  hj  Leggett  and  Brother  of  New  York  City.  This  was  applied 
drj  on  Bome  plots  without  dilution,  on  other  plots  diluted  with  wheat 

The  fleld  was  plantedJMaj  3(Hh  with  four  varieties  of  potatoes,  viz: 
Beautj  of  Hebron,  Rural  New  Yorker  No.  8,  White  Star  and  Polaris. 
Theae  varietjr  plots  extended  in  rows  running  north  and  south,  The  plots 
were  staked  for  experimental  spraying  crosswise  of  these  rows  so  that  each 
spmjed  plot  included  all  four  varieties,  As  laid  out  in  this  way  there  were 
fifty-one  rows  to  be  used  In  the  test.  Of  these,  each  third  row  was  left 
ODtreated  as  a  "check,"  there  being  thus  17  check  rows. 

The  plan  of  spraying  was  as  follows  : 

17  rows    Check  i.  e.  not  ^trayed. 

13  rows  "Standard"  Bordeaux  Mixture,  (No.  1). 
4  rows  "Test"  Bordeaux  Mixture,  (No.  2). 
9  rows  "Stock"  Bordeaux  Mixture,  (No.  8). 
6  rows  "Bordeaux  Powder,"  (No.  i),  without  dilation. 
2  rows  "Bordeaux  Powder"  applied  dry  after  dilution  with  wheat 
flour  in  proportion  of  1  part  of  the  powder  to  8  parts  flour. 

8  rowB  "Bordeaux  Powder"  mixed  in  water  in  proportion  of  1  pound 
of  the  powder  to  i  gallons  of  water*  and  applied  with  spray  pump. 

4  rows  "Fungiroid,"  (No.  S),  applied  without  dilution,  dry. 

3  rows  "Fungiroid,"  applied  dry  after  dilution  in  the  proportion  of  one 
part  of  the  Fungiroid  to  three  parts  flour. 

The  liquid  mixtures  were  applied  at  the  rate  of  about  139  gallons  per 
acre  in  the  first  applications,  and  as  the  plants  increased  in  size  this  was 
increased  to  about  SOO  gallons  per  acre  in  the  third. 

The  amount  of  the  dry  powders  used  was  made  to  agree  as  nearly  as 
practloable  witii  this,  they  being  applied  at  the  rate  of  about  40  pounds  per 
acre,  each  application.  Forty  pounds  of  the  dry  Bordeaux  powder  con- 
tains the  same  amount  of  copper  sulphale  and  lime  as  160  gallons  of  the 
standard  Bordeaux  mixture. 

The  details  regarding  the  arrangement  of  plotfl  and  yields  will  be  left 
for  our  Annual  Report.  Suffice  it  to  say  here  that  the  check  rows  and 
those  treated  with  standard  Bordeaux  mixture  were  so  scattered  across 
tlie  field  as  to  give  an  opportunity  to  use  both  for  close  comparison  in 
detnmiDing  the  relative  value  of  each  of  the  other  methods  of  treatment. 
The  idea  governing  this  plan  was  that  the  standard  Bordeaux  mixture 
would  eerve  as  the  higbset  standard  of  excellence,  and  that  the  "check" 

inElcIde  of  the  ■■me  chemiol  MmgrUi  ai  the  lUndanl 
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rows  would  represent  the  loweiBt  limit.  The  resolta  showed  this  preaumption 
to  be  correct.  The  potatoea  were  pnrpoeely  planted  late  in  order  to  avoid 
complications  with  the  various  insect  and  earlj  blight  attacks  of  Julj. 
Three  applications  of  each  fungicide  were  made;  the  dates  of  applicatioD 
being  as  follows :  first,  July  ZCth;  second,  Aug.  18th;  third,  Aug.  Slst 

The  late  or  Phytophtbora  blight  was  later  than  usual  in  appearing,  the 
first  indication  of  ftK  preeence  being  detected  about  September  Ist.  From 
this  date  until  the  last  of  the  vines  were  killed  bj  frost,  about  Oct.  10th, 
this  disease  continued  Its  depredations,  the  check  rows  being  all  killed  oS 
hj  the  middle  of  September,  and  the  others  dying  in  the  order  indicated 
below.  Oct.  1st,  before  a  killing  frost  came,  a  critical  examination  of  the 
field  was  mads  and  from  the  appearance  of  the  tops  alone  the  Tarious 
fongicidea  were  graded  in  the  following  order  as  to  relative  value  i 

Pir$t,  "Standard"  Bordeaux  miiture;  the  rows  sprayed  with  this  were 
in  excellent  condition. 

Second,  "Test"  Bordeaux  mixture;  these  rows  were  distinctly  inferior 
to  those  sprayed  with  the  standard  mixture,  although  looking  very  well. 

TJiird,  "Stock"  Bordeaux  mixture;  these  rows  were  very  uneven  in 
appearance,  some  in  pretty  good  condition,  others  entirely  dead.  ISee 
probable  explanatton  later.) 

Fourth,  "Bordeaux  powder"  spiled  in  water;  the  i«marke  just  made 
concerning  the  nneven  condition  of  the  rows  sprayed  with  stock  mix- 
ture apply  equally  to  these  rows. 

Fifth,  "Bordeaux  powder"  and  "Fungiroid"  applied  undiluted  as  dry 
powders;  these  gave  about  equally  poor  restilte,  the  plants  in  both  cases 
being  nearly  dead. 

Sixth,  "Bordeaux  powder"  and  "Fungiroid"  diluted  with  floor  and 
applied  dry;  tbeee  had  given  so  little  protection  that  the  plants  were 
entirely  dead  and  the  rows  indistinguishable  from  the  "check"  or  un- 
treated rows. 

The  results  upon  digging  were  even  more  convincing  than  the  appear- 
ance of  the  vines.  Owing  to  the  continued  progress  of  the  disease  for 
some  weeks  after  the  last  spraying  was  done,  there  was  considerable  losa 
trom  the  rot  even  where  the  Bordeaux  mixture  was  used.  Another  appli- 
cation of  this  mixture  in  September  would  have  prevented  much  of  this 
and  would  have  hew  very  profitable.  Since  some  of  ths  plants  tieated 
with  weaker  fungicides  were  already  dead  it  was  impracticable  to  make  a 
uniform  qtpUcation  to  all  and  therefore  none  was  sprayed  after  Septem- 
ber 1st. 

The  yields  will  be  given  in  detail  in  our  Annual  Report.  The  following 
flguree  give  in  bushels  per  acre  the  yields  of  average  rows,  and  fairly  rep> 
resent  the  whole : 
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Large  Large 
Sound  Roth'D 
Tubers.  Tubers. 


Standard  Bordeaux  mixture,  freshly  made.. 

"Tert"  Bordeaux  mixture 

"Stocli"  Bordeaux  mixture -.. 

Bordeaux  powder,  dry,  undiluted 

FuDgiroid,  dry.  undiluted 

Bordeaux  powder,  dry,  diluted  wiUi  flour... 
Check— no  fungicide 


CoHcttuioru.  With  these  figures  before  us  there  can  be  no  hesitation 
in  drawing  the  following  conclusions  : 

Standard  Bordeaux:  Mixture  (l^lbs.  copper,  1  lb.  lime,  !0  gals, 
water,) /rcaWy prepared  as  used  is  so  distinctly  superior  to  all  others  that 
it  alone  should  be  used.  A  convenient  method  of  making  is  explained  on 
page  88.  If  desired,  the  ferro-c; snide  test  can  be  conveniently  used  in 
its  preparation. 

"Teit"  Bordeaux  Mixture,  (H  lbs.  copper  sulphate,  10  gala,  water, 
lime  added  by  potassium  ferro-cyanide  test  [about  i  pound  used]  )  was  not 
equal  to  the  standard  mixture. 

It  is  not  fully  understood  why  the  excess  of  lime  in  the  standard  mix. 
tureahould  intn^ase  its  value  as  a  fungicide.  It  is  probable  that  the  addi- 
tional lime  not  only  increases  the  adhesiveness  of  the  mixture  containing 
it  but  that  it  also  gives  it  a  somewhat  different  chemical  composition. 

"Stock"  Mixture,  or  old  mixture,  is  so  diHtinctly  inferior  to  the 
othera  that  its  use  should  be  avoided  so  far  as  practicable,  i.  e.,  one 
should  always  aim  to  make  up  no  more  of  the  mixture  than  is  to  be  used 
immediatelj.  The  mixture  probably  undergoes  some  chemical  changes 
in  staDding  bat  the  chief  point  of  deterioration  appears  to  be  in  its 
mechanical  condition.  When  first  made  and  before  it  is  allowed  to  settle 
it  consists  of  the  finest  poasible  particles  of  the  blue  compound  suspended 
in  the  water.  Aa  these  particles  settle  tlwy  mass  together  forming  small 
granules  which  cannot  again  be  separated  into  the  original  particles  by  any 
process  of  stirring.  Consequently  the  old  mixture  containing  this  granu- 
lar matter  settles  more  quickly  in  the  reservoir  of  the  pump.  It  was  found 
impoaaible  to  apply  it  uniformly  even  on  our  experimental  plots,  it  clogged 
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the  noEzlas  Hooner,  was  leas  uniformly  distributed  over  the  leaf  BUrfiM 
and  more  easily  washed  off  by  lain. 

Bordeaux  Powdert.  The  above  remarks  apply  equally  to  the  Bordeuii 
powder  where  it  was  applied  in  water  with  the  spray  pump. 

When  theee  powders  were  applied  dry  even  in  most  liberal  amoontB 
they  gave  BO  little  protection  that  their  subetitution  for  the  ordinary  or 
wet  mixture  is  not  to  be  recommended  under  any  circumstances. 

The  failure  of  the  dry  Bordeaux  powders  is  to  be  attributed  partly  to 
their  lack  of  adhesiveness,  they  being  washed  off  from  the  plants  more 
quickly  by  rains,  and  partly  to  the  fact  that  it  ia  impoeaible  to  cover  the 
lower  leaves  of  the  older  plants  so  thoroughly  with  the  dry  powder  as  can 
be  done  with  the  ordinary  liquid  mixture. 

The  powders  as  diluted  with  flour  were  much  inferior  to  the  undi- 
luted powders. 

BEST  WAT  TO  HAEB  BOBDBADX  HUTURE. 

It  is  some  trouble  to  make  Bordeaux  Hiztare.  Moet  of  the  trouble, 
however,  lies  in  the  preparation,  viz.:  in  the  exact  weighing  out  of  ingre- 
dients and  in  the  dissolving  of  the  copper  sulphate.  Much  of  this  can  l« 
avoided.    Our  own  practice  in  niakiug  the  mixture  is  as  follows : 

At  the  beginning  of  the  spraying  season  we  make  a  stock  solution  by 
dissolving  40  pounds  of  copper  sulphate  in  40  gallotis  of  water  in  a  cImo 
kerosene  barrel.  The  copper  sulphate  in  placed  in  a  bian  sack  which  is  hung 
in  the  barrel  supported  by  a  stick  notoaa  the  top  bo  that  the  water  barely 
covers  the  copper  sulphate.  Hung  in  this  manner  the  material  soon  dit- 
solvee  without  stirring.  This  stock  solution  is  then  tightly  covered  for  ate 
from  time  to  time.  Whenever  needed,  a  second  40-gaUon  barrel  is  filled 
half  full  of  water,  Into  which  is  strained  6  gallons  of  the  stock  solu- 
tion, (equivalent  to  6  pounds  of  copper  sulphate).  All  that  is  then  necessary 
is  to  add  the  freshly  slacked  lime.  Sinceitis  difficult  tokeep  stonelime 
from  air  slacking  (and  It  will  not  do  to  use  air  slacked  Unw,)  the 
mason's  practice  of  slacking  a  large  amount  of  lime  and  aUowing  to  stand 
in  a  box  covered  by  water  may  be  followed.  In  any  case  enough  water 
should  be  added  to  the  slacked  lime  before  using  to  make  it  of  the  oon- 
sistency  of  white-wash.  A  pailful  of  tbis  white-wash  is  then  strained 
slowly  through  as  fine  a  sieve  as  it  will  pass  into  the  copper  aoln- 
tion,  meanwhile  stirring  the  latter.  After  thorough  atiiring  this  mix- 
ture is  tested  by  adding  a  few  drops  of  a  solution  of  potassinm  ferrooyan- 
ide,  which  can  be  bought  bom  any  dru^iist.  If  this  potassium  solution 
turns  brick  red  upon  touching  the  surf  ace  of  the  mixture  it  shows  that  mwe 
lime  is  needed,  in  which  event  more  "whlte-waah"  is  added  until  the 
potassium  solution  is  no  longer  discolored.    This  makes  theso-called  "test^ 
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mixture.  The  experitnents  cited  above,  however,  teuuU  \te  ihut  ihe 
etandard  mixture,  which  contains  approximate! j  twice  aa  much  time  is 
better.  To  bring  this  mixture  up  to  "Btandard"  atreogth  the  amount  of 
lime  slreadr  added  must  be  doubled.  This  ia  done  in  a  moment,  for  snp- 
posing  that  thus  far  three  pailfula  of  the  "wbite-waeh"  hare  been 
added,  three  more  are  noedcd.  Then  water  is  added  to  fill  the  barrel,  the 
whole  stirred  once  more  and  it  is  read^  for  ose-  If  for  use  on  potatoes  it 
ia  well  to  add  to  this  barrel  of  mixture  about  i  pound  of  Paris  green  so  as 
to  pobon  the  insecta. 

IV.     VABIonS  FORMS  OF  POTATO  BUQHT. 

Until  some  five  years  ago  it  wassuppoeed  that  potatoes  in  Termoitt  suf- 
fered seriously  from  only  a  single  disease  which  was  commonly  called  the 
"ruat"  or  "blight"  asit  appeared  on  the  leaves  and  the  "rot"  or  "dry  rot"  as 
it  attacked  the  tubers.  The  accepted  cause  of  this  disease  was  the  fungus 
Phytophthora  ia/eilant.  Examination  of  diseased  plants  in  1890-93showed 
that  this  belief  was  only  partially  correct,  and  in  the  bulletins  and  report  for 
1893-98  a  "new"  disease  wa<i  described  and  figured.  This  disease  was  de- 
scribed as  causing  distinct  spots  on  the  leaves,  which  began  to  appear  in 
e&rly  mid-summer  and  which  increased  in  number  and  slowly  enlarged  as 
the  season  progressed ,  often  killing  the  early  potatoes  before  the  other  blight 
(Hr"mst"  appeared.  It  wasobaervedthat  this  disease  was  never  followed  by 
the  rot.  To  distinguish  the  two  maladies  thbname"lBt«  blight"  and  rot 
was  accepted  for  the  well-known  disease,  while  the  name  "early  blight" 
vraji  suggested  asan  appropriate  descriptivename for  thisnewly  recognized 
trouble.  Ilieee  names  "early"  and  "late"  blight  have  been  accepted  not 
only  by  Vermont  potato  growers  but  have  been  generally  adopted  by  other 
Experiment  Station  writers  in  the  Northeastern  States  and  Canada  where 
these  two  diseases  occur. 

During  the  dry  summer  of  1894  and  still  more  in  1895  our  plants  suf- 
fered seriously  from  a  "blighting"  which  did  not  correspond  to  either  of 
the  above,  and  we  were  soon  convinced  that  the  chief  cause  of  the  prema- 
tare  death  of  the  plants  during  that  year  was  not  the  effect  of  "  early 
blight"  as  generally  thought,  but  was  in  reality  lack  of  water,  drought, 
combined  with  insect  attacks.* 

,  The  dry  weather  of  1893  led  to  similar  conditions  which  were  studied 
iritii  more  care.  An  especiaUy  favorable  opportunity  for  extended  field 
■tudiea  was  offered  during  a  trip  made  by  the  writer  in  August,  from  Ver- 
mont through  Canada  to  Michigan  and  Wisconsin  returning  through  Indi- 
ana and  Kew  Tork  state.  Stops  were  made  at  various  places  along  the 
route  and  the  condition  of  the  potato  plants  observed.     The  drought  was 

•See  ■tsteineiit  In  Rep,  VI.  Eip,  SU.,  1894,  p.  95. 

DoizedbvGoogle 


90  Bdllktin  49. 

aerereatallpoinb;  not  a  healthy  field  uf  potatoes  was  seen  on  the  jour- 
ney. A  very  large  proportion  of  the  diseased  condition  wee  evidently 
attributable  to  the  hot  dry  weather,  and  tlie  moet  common  condition  of 
the  leaves  observed  is  described  and  figured  a  littlelater  undo' the  nameof 
"Tip-burn"  of  the  potato  leaf. 

The  writer  has  had  occasion  in  previous  pubUc&tions  to  caution  potato 
growers  against  the  exceaeive  use  of  Paris  green  upon  their  plants.*  In 
connection  with  our  studies  of  the  past  summer,  we  have  been  led  to  the 
conclusion  that  potato  leaves  are  injured  far  more  generally  and  srri- 
ously  than  is  commonly  thought  from  the  excessive  use  of  this  poison.  In 
fact  we  are  convinced  from  our  obeervations  that  the  majority  of  fields  of 
early  potatoes  in  Vermont  last  July  and  August  contained  great  numbera 
of  potato  leaves  spotted  or  dying  from  Paris  green  ptrisoning  as  well  as 
from  the  effects  of  the  drought  and  from  the  attacks  of  the  early  blight 
fungus.  These  three  causes  BO  widely  different  produce  effecto  upon  tbe 
leaves  which  are  very  similar,  and  we  have  had  abundant  evidence  from 
the  inquiriee  and  specimens  sent  us  that  they  are  not  fnlly  distinguished 
even  by  the  more  observant. 

In  brief,  then,  we  find  at  least  four  distinct  oauses  for  the  premature 
dying  or  "blighting"  of  potato  leaves.    Thbse  causes  are : 

1.    The  Late  Blight. 

3.  The  Early  Blight. 

8.    Ar»enicat  Foitoniitg. 

4.  rip  Bum. 

The  last  three  of  these  are  complicated  with  and  increased  by  the 
attacks  of  insects,  especially  of  flea  beetles. 

AU  of  these  troubles  can  be  more  or  less  completely  prevented  or 
avoided,  but  the  measures  to  be  taken  are  radically  different.  The  Arst 
thing  necessary,  therefore,  is  a  clear  understanding  of  the  cause  of  each 
trouble  and  ability  to  distinguish  these  various  disorders  from  each  other 
if  more  than  one  occurs  upon  the  plant  at  the  same  time. 

It  Is  believed  that  the  following  descriptions  and  the  accompanying 
illustrationa  wilt  aid  in  this.  In  order  to  present  the  whole  matter  more 
clearly,  some  of  the  descriptions  already  given  in  this  or  previous  bulletins 
are  repeated. 

1.  ThbLatk  Blisht,  {or  Potato  Mildeu)  and  Sot). 
Dause  and  j4ppearance,— This  is  the  familiar  blight  or  "rust"  which 
all  potato  growers  in  this  State  know  only  too  well.  It  generally  does  not 
appear  in  Vermont  until  the  moist,  warm  "muggy"  weather  of  August. 
Occasionally,  however,  it  tiegina  its  attack  the  latter  part  of  July,  and  still 
more  frequently  it  does  little  damage  before  the  latter  part  of  August  or 
•See  Rep.  Vt.  Bip.  au.  1E91.  p.  67. 
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the  first  of  September.  The  date  of  Its  appearance  and  the  rapiditf  of  its 
derelopment  are  governed  largely  by  the  weather.  In  favorable  warm 
rainy  weather  it  spreads  with  alarming  rapidity  so  that  within  a  few  days 
an  entire  field  of  luxuriant  green  plants  becomes  black  and  drooping,  rot- 
ting with  a  oharacteristic  and  offensive  odor.  In  leas  favoring  weather  ite 
spread  is  slower,  yet  it  is  always  rapid  as  compared  with  the  diseases 
described  later.  Tlie  disease  appears  on  the  leaf  as  a  purplish  (or  some- 
times if  dryer,  brownish,)  black  spot  which  rapidly  increases  in  size  until 
the  entire  leaf  is  involved.  ltd  cause  is  the  growth  of  the  fungus  (Phy- 
tofAthora  in/eatant,  D  By.)  within  the  leaf  tlseuefl.  This  fungus  may 
often  be  seen  on  the  blighting  leaves  as  n  delicate  white  mildew,  growing 
from  the  wnderside  of  the  blighting  leaf.  The  sporee  or  germs  falling 
from  the  leaves  are  washed  into  the  soil  where  they  soon  attack  the  tubers 
and  lead  to  the  familiar  "rot," 

Prevention. — As  already  explained,  care  should  be  taken  to  plant  only 
seed  tubers  free  from  the  disease  (See  page  83).  In  addition  the  plants 
should  be  sprayed  two  or  three  times  with  the  Bordeaux  mixture,  begin- 
ning before  the  diMOse  appean, 

a.  Tbr  Eahlt  Buoht  (or  Leaf-Spot  Diseate). 

Oatae  and  Appearattee.—Tbia  commonly  begins  to  show  In  July  upon 
early  potatoes  and  becomes  increasingly  common  and  destructive  from 
that  time  until  the  plants  die.  Like  the  late  blight  it  is  caused  by  a  fun- 
gus (Vuorosponum  Solani,  E.  dt  if.)  upon  the  leaf.  This  fungus  does  not 
ordinarily  attack  healthy,  vigorous  potato  leaves  however,  henoe  the 
destructive  spread  of  the  disease  dot«  not  begin  until  the  plants  have 
passed  their  stage  of  greatest  vigor.  This  ordinarily  occurs  soon  after  the 
Uossoming  period.*  As  this  is  the  time  when  the  plants  are  forming  tubers 
rapidly,  the  inroads  made  by  the  early  blight  are  serious  and  often  very 
disastrons.  This  fungus  does  not  attack  the  tubers  directly,  however, 
and  never  causes  them  to  rot.  The  appearance  of  the  leaves  affected  by 
this  early  blight  fungus  is  shown  in  Figures  1  and  3.  Fig^ure  I  represents 
the  early  stage  of  the  disease  upon  a  rather  young  potato  leaf.  As  will  be 
observed  at  once  the  spots  are  scattered  quite  irregularly  over  thb  leaf 
yet  the  preference  which  this  fungus  has  for  places  where  the 
leaf    is    weakened    in    any    way     is     shown     by     the     position    of 

•In  contnstlDg  the  early  with  the  Ute  blight  we  have  itated  ia  rormer  report!  thit  Che 
earlyblisbttpRadi  Indtyet  wenthetthan  does  the  late  blight.  Our  obKrvatloai  Id  1S94 
and  1S9S  indkate  that  extreme  dnusht  checks  the  derelopment  orthe  early  btii[ht.  Unquea- 
tlonabtj  diy  hot  weather  by  weakeniag  the  plants  prepana  them  for  tbe  attacka  oT  the 
eariy  tdifbt  Innpu.  bat  the  actual  lavaiion  of  the  fangua  and  the  lapld  dnelopment  of  the 
■pota  b  favored  by  a  fair  decree  of  moUturc.  The  conditions  favoring  thla  dbesae  are  there- 
Ion  not  piolonged  drought  but  hot  diy  weather  followed  liy  a  moiiter  period. 
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several  of  the  dead  spots  borderiog  upon  or  surrouodiDg  flea-beetle  pnnc- 
turea.  It  shoald  be  noted,  however,  that  the  majorit;  of  these  spots  have 
no  such  relation  to  flea-beetle  punclurea  or  other  mutilations  and  further 
that  a  majority  of  the  flea-beetle  holes  have  no  spota  bordering  upon  thena. 
Thia  illustrates  the  fact  that  the  spota  and  holes  have  no  necessary  relation, 
since  the  fungus  can  penetrate  the  unmutilated  tissue  of  a  green  leaf ;  also 
that  the  mutilation  of  the  green  leaf  by  flea-beetles  or  other  agencies  does 
sot  of  itself  cause  the  spots.  Tbia  leaf  was  collected  in  the  latter  part  of 
the  summer,  According  to  our  observations  the  spots  are  found  ceatering 
about  the  flea-beetle  punctures  more  commonly  in  the  earlier  part  of  the 
season,  owing  doubtless  to  the  fact  that  the  unmutilated  leaves  are  then  vig- 
orous enough  to  vrard  ott  fungus  attacks.  As  the  spota  slowly  enlarge  the 
dead  tissues  dry  and  thus  shrinking  are  thrown  into  peculiar  folds  which 
form  broken  and  very  irregular  concentric  rings,  which  we  have  described 
as  the  "target-board"  markings.  These  markings  are  as  yet  Bcarcelj 
developed  in-  the  leaf  shown  in  Fig.  1.  Their  form  in  the  older 
spots  is  well  represented  (though  rather  exaggerated)  in  Fig.  2.  This 
leaf  also  well  illustrates  the  fact  tliat  in  an  old  leaf  the  spots  are 
most  numerous  at  the  points  of  lowest  vitality,  viz. :  at  the  tips  and  mar- 
gins, or  about  mutilations,  though  they  are  by  no  means  confined  to  theoe. 
As  the  spots  enlarge  they  meet  (if  numerous)  and  fuse  together  soon  involv- 
ing large  areas  of  the  leaf,  this  enlargement  again  being  most  ra{Hd  in 
the  weaker  tiseuee.  As  the  tissues  dry  the  tips  and  margins  often  roll  up, 
giving  the  older  leaves  something  of  the  same  appearance  as  those  killed 
by  drought  in  the  case  of  "tip-bum"  to  be  deecribed  later.  This  has  lead 
to  a  common  confusion  of  the  two  troubles,  the  more  so  since  the  two  dis- 
orders very  frequently  appear  on  the  same  leaf  and  are  mutually  a^T»- 
vated  as  will  be  explained  in  discussing  the  causes  of  "tip-bnrn." 

Prevention.  Since  the  serious  attacks  of  the  fungus  are  confined  to  the 
weakened  plants  stepe  should  first  be  taken  to  increase  and  sustain  the  gen- 
eral vigor  of  the  plants  as  far  as  practicable.  Much  can  be  done  by  the 
selection  of  vigorous  varieties  and  by  increased  care  in  preparation,  ferti- 
liEation  and  cultivation  of  the  soil.  The  date  of  planting  should  be  cMi- 
sidered  also  since  early  planted  potatoes  usually  Buffer  most  from  the  dis- 
ease. But  these  measures  can  at  best  only  delay  the  attacks  of  the  fungus. 
As  soon  as  the  strength  of  the  plants  begins  to  be  drained  by  the  forma- 
tion of  tubers  the  disease  may  be  expected.  During  this  period,  therefore, 
they  should  be  thoroughly  and  frequently  sprayed  with  Bordeaux  mix- 
ture. Spraying  has  not  protected  our  plante  so  completely  against  this 
early  blight  aa  it  has  against  the  late  blight  but  it  has  always  appeared 
very  profitable. 
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Figure  1.  Eari.t  Blight  of  the  Potato  (Leftf-Spot  Disease)  in  its 
Early  Stage*  oa  a  young  leaf.  Caused  b;  the  fungus  MacrotpoHum  So- 
Umi,  E.  (fc  M.  Compare  with  Figure  3  and  see  description  and  nieanB  of 
prevention  ou  pages  01-3. 
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Figure  3,  Baklt  Buoht  of  the  Potato  (Leaf-Spot  Disease)  in  W" 
Later  Stageg  on  &n  old  \eat.  The  rings  or  "target  board"  markings  'tij 
characteristic  of  such  old  spots  are  here  shown  more  distinctly  than  thej 
appear  on  the  actual  leaf.  Compare  nith  Figure  1  and  see  deecription 
and  means  of  prevention  on  pages  91-3. 
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Figure  3.  Aiisbhical  Foisonimo  op  THB  Potato  Lkai-  hj  improper 
UM  ot  Paria  green.  The  dead  apote  in  the  leaf  are  black  or  brown.  Note 
that  tbey  all  originate  at  flea-beetle  punctures  or  other  injnries.  Compare 
with  Figure  2  since  these  two  troubles  resemble  each  other  so  closely  as  to 
be  easily  confused.    Bee  description  and  means  of  preTention  on  page  07. 
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Figure  i.  Tip  Bcrx  of  thb  Potato  Leaf,  due  to  hot,  drj 
weather  combined  with  any  other  agenciee  which  weaken  the  plant. 
Often  occurring  with  Early  Bllglit  and  commonly  confused  with  :t.  S«e 
descriptioB  and  means  of  prevention  on  pages  96-0. 
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8.  ABSRNICAL  POISONINO. 

Caute  artd  Appearance.  AaaXreadj  stated  the  poieoning  or  "bum- 
iog"  of  potato  leaves  bv  improper  applications  of  Paris  grem  is  of  more 
general  occurence  than  is  commoolr  supposed  and  the  resulting  Injuries 
are  frequently  attributed  to  the  "early  blight"  fungus.  In  cases  of 
extremely  strong  spplicatious  of  the  Paris  green  the  leateg  may  be  entirely 
killed  or  large  areas  "burned"  within  a  short  time.  Usually,  however, 
its  action  fa  slower  and  longer  continued.  Its  effects  are  then  apparent  as 
dead  spots,  black  or  brown  in  color,  centering  about  flea-beetle  punctures 
or  other  mutilations  of  the  leaf.  Figure  8  was  drawn  from  such  a  leaf. 
Thwe  spots  elowly  continue  to  enlarge  for  some  time  and  as  a  reeult  of  the 
slaw  death  and  drying  of  the  tissues  the  surface  of  each  spot  ie  thrown 
into  conoentrio  elevations  or  ridges  forming  distinctly  "ringed  spota" 
Bishown  in  Fig.  8.  These  spots  so  closely  resemble  those  caused  by  the 
"eariy  blight"  fungus  that  they  are  extremely  deceptive.  They  may 
luually  be  distinguished  by  the  following  points : 

1.  The  spots  appear  soon  after  the  application  of  the  Paris  green,  and, 
usually,  traces  of  the  poison  may  be  seen  at  the  center  of  each  spot. 

S.    Hie  plants  soon  put  out  freeh  leaves  which  remain  unspotted. 

S.  The  spots  usually  originate  at  flea-bettle  puncturee  orother  mutila- 
tions of  the  leaf. 

4.  The  "target  marking"  made  by  the  concentric  rings  are  more  reg- 
ular and  distinct,  in  the  larger  spots  at  least,  and  the  distance  between  these 
rings  is  greater  than  in  the  typical  "early  blight"  spots. 

0.  The  color  the  spots  is  often  a  metallic  black  at  first  but  usually 
brown  in  the  larger  spots. 

0.    There  is  no  mildew  or  fungus  growth  upon  the  ipots. 

Prevention.— Row  does  Paris  green  poison  the  leaf?  The  bulk  of  this 
poison  is  an  insoluble  powder,  and  being  insoluble  it  cannot  penetrate  the 
leaf  to  harm  it.  There  is  a  small  amount  of  soluble  arsenio  present,  how- 
ever, and  it  is  this  which  does  the  mischief.  If  Paxis  green  is  mixed  with 
water  before  applying  it  or  if  the  leaf  is  moistened  by  dew  or  rain  after  its 
surface  is  coated  with  the  poison  this  soluble  arsenic  dissolves  and  pene- 
trates the  leaf,  especially  if  its  epidermis  is  freshly  broken  as  by  a  flea- 
beetle  puncture.  It  is  for  this  reason  that  when  Paris  green  is  mixed  with 
water  alone  in  applying  it  there  is  more  danger  of  its  injuring  the  foliage 
than  where  the  poison  is  applied  dry ,  especially  if  in  the  latter  case  it  is  mixed 
with  land  plaster  (gypsum)  or  some  similar  powder.  The  dry  applications 
are  therefore  preferable.  In  oases  where  water  is  desired,  however,  the 
danger  from  its  use  may  be  entirely  removed  if  lime  is  added  to  the  mix- 
ture, the  lime  serving  to  neutralize  the  soluble  arGenic.  In  preparing  this 
lime  mixture,  place  the  Paris  green  together  with  about  an  equal  weight  of 
fresh  stone  lime  in  a  pail  of  hot  water,  mix  them  thoroughly  as  the  lime 
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slftcks  and  allow  the  mixturetoatandacoupleof  hours  before  applying.  One 
pound  of  Paris  green  prepared  in  this  way  added  to  100  gallons  of  water  i» 
strong  enough  to  destroy  the  potato  beetles.  During  the  latter  part  of  Ihe 
season  the  PoriB  green  may  be  added  directly  to  the  Bordeaux  mixture  in 
the  same  proportion. 

4,  TiP-BUBN. 

OavK  and  Appearance.  The  diaeaBe  we  term  "tip-buni"iB  charactfi- 
ized  by  the  death  of  the  potato  leaves  at  their  tips  and  margins,  which  por- 
tions dry,  blacken  and  roll  up  or  break  off.  The  appearance  of  the  diseased 
leaTes  is  well  illustrated  in  Fig,  4.  This  trouble  has  occurred  quite  com- 
monly in  Vermont  during  the  dry  hot  weather  of  mrd-sucamer  in  I8SM  and 
1895,  and  as  before  stated  it  was  observed  to  a  worse  degree  in  Michigan, 
and  Wisconsin  where  the  drought  was  more  severe.  In  its  earlier  stages 
the  dead  tissues  are  often  quite  free  from  inTasion  by  fungi,  and  even  in 
the  advanced  st^ee  the  fungi  present  *are  chiefly  saprophytes  i.e.,  such  as 
live  upon  dead  plant  tissue  only. 

Tip-burn  is  not  caused  by  the  attacks  of  parasitic  fungi.  It  is 
rather  attributable  to  the  unfavorable  conditions  surrounding  the  ptont, 

*By  thli  we  mean  the  Cungl  present  upon  the  dead  tinuei  at  the  tip*  or  nurcinl  of  Ihe 
t»va.  Ttaete  may  beand  frequently  are  early  blightspotiuponthe  leaves  sufleriag Iram 
tipbiim,  eipedally  when  the  two  diKases  reach  their  advanced  Magea  In  theUttei  part  of 
thc>ea*on.  Ai  before  stated  the  cerlji  blixhc  tunfpu  la  quick  to  eatablish  Itself  upon  Ihe 
weakenedportioDaof  the  leaves,  hence  if  Ltlapreaent  on  the  plaota  sufiering  fram  tip^nn 
It  onenattackstbeweakeoingtips  oftheleaves  and  so  haiteni  their deatnietioa.  Itan- 
over  the  early  blight  fungua  is  capable  of  living  aaa  Mpr^hyte  upon  the  dead  tinnes  of 
potato  leaves  and  doobtleaa  oiten  appears  in  this  role  Gt«t  upon  theae  dead  margliu.  bgt 
once  thoroughly  eatabliihcd  it  Invades  the  green  tissnea  adjoining.  The  saprophytic  fangi 
■Itnoat  Invariably  fonud  upon  theae  dead  tissnea  are  a  ipedes  of  C^Oosfim'mm  tad  of 
AlUrnaria.  The  latter  !a  chancteriied  by  the  prodncUon  ofltatporea  In  cbaina.  The 
detached  apores  of  this  A.lteniatla  tesemblea  »  doaely  those  of  the  MacreitariniH  Se/ani. 
however,  that  we  weie  conaldeiably  puulfd  hy  them  until  we  secured  them  in  pure  cul- 
tures. They  were  then  dearly  distinguished  by  their  appearance  and  mode  of  growth.  In 
artificial  luoculatlonamadeby  pladngspores  irom  these  cultures  upon  potato  leaves.  w« 
have  been  aoable  to  get  the  Altemaria  to  penetrate  living  potato  leaves,  wheieaa,  when  the 
Macnaporium  apores  were  placed  upon  similar  leaves  the  cbaracteriatlc  early  blight  spoU 
appeared  in  a  few  days.  We  conclude,  therefore,  thai  the  two  fungi,  although  so  closely 
resembling  each  other,  are  distinct  apeciea  and  that  the  Macrosporium  is  a  panrite  wbUe 
the  Aiteraarta  is  a  saprophyte.  We  have  been  unable  to  establish  the  idenllty  of  this  Atter- 
Doria  witli  any  of  the  described  spedes,  but  hesitate  to  poblisb  it  as  a  new  species  nntH  we 
have  had  opportnolty  for  more  thorough  esamloatloa  of  aome  of  theae  others.  If  H  pnma 
distinct  we  shsil  propose  the  lume  AUtraaria  iicipitm  tor  it. 
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especiallj  to  the  drf  hot  weathar  with  truufflci«at  wftt«r  supply.*  It  Is 
Aggravated  by  aaj  other  coaditiona  vhich  tend  to  lower  the  general  vigor 
of  the  plant,  such  as  insufficient  food  supply,  and  attacks  of  insects  and 
the  early  blight  fungus.  This  difficulty  has  not  been  observed  to  any  seri- 
ous degree  upon  plants  until  after  they  pasa  the  blossoming  period,  and 
naturally  begin  to  weaken. 

As  the  older  learee  weaken,  especially  the  lower  leavee  of  the  plants,  the 
tissues  of  the  interior  of  the  leaf  sometimes  develops  dead  spots  surround- 
ing flea  beetle  punctures  or  other  injuries.  Theae  spots  soon  dry 
and  show  distinct  rings  and  bear  a  general  resemblance  to  the  "ringed 
spots"  caused  by  Paris  green  and  by  the  early  blight  fungus.  They 
may  ocinr,  however,  in  the  absence  of  both  these  causes.  Dr. 
Sturgis,  describing  these  spots  in  his  Report  for  1894,  attributed  them 
to  the  effects  of  dry,  hot  weather.  We  believe  this  to  be  the 
correct  explanation  and  would  therefore  associate  them  with  "tip-bum'' 
rather  than  with  the  true  "early  blight." 

Prevention. — Effort  should  be  made  to  Increase  and  sustain  the  general 
vigor  of  the  plant  by  proper  selection  of  varieties,  preparation  and  culti- 
vation of  the  soil,  and  protection  against  the  attacks  of  insects  and  fungi, 
riie  only  thing  that  can  be  done  in  addition  is  to  irrigate  in  times  of  ex. 
treme  draught.  So  far  as  we  know  irrigation  of  potatoes  is  not  practiced 
in  Vermont,  at  least  outside  of  small  garden  plots.  We  have  seen  marked 
beneSts  from  watering  such  garden  plots.  In  the  Western  States,  notably 
in  Colorado,  immense  craps  of  potatoes  ace  raised  upon  irrigated  land. 
Irrigation  ia  successfully  practiced  by  market  gwdmen  in  tiie  vicinity  of 
ButoD  and  New  York,  and  is  being  tried  by  one  of  the  largest  orchardists 
of  Connecticut.  Trial  alone  can  demonstrate  whether  It  is  profitable  to 
irrigate  potatoes  in  Vermont,  but  it  certainly  cannot  be  donbted  that  Irri- 
gation would  do  much  to  Increase  the  value  of  the  crop  soma  yews,  aa  in 
18M,  and  would  add  something  to  it  every  year. 

*Dr.  W.  C  Stnnii*oftheCannecticat^zpciliiiei]t  SUUoa  to  bli  Annus]  Report  fbriSM. 
P-  119.  ezpTcaaa  the  ofdaion  Uwt  "extreme  heat  end  dtToen  socentatted  t^  lack  of 
molUaTe  lo  thewilliiurlndnce'ltbedesth  of  tlnaeietadiiUncelrom  the  rooU  (the  tip* 
■Bdedsesof  tbe  hatlet*]."  Mr.  B.  O.  Lodeman  (n  Bnlletla  113,  New  Toric  (Conwll) 
Eiperimeat  Station,  p.  15S,  recrlved  (lut  u  tbii  U  going  to  pren,  dcaertbcB  what  appean  to 
l<:  (hU  diaeaae  ai  it  occnn  In  hli  Stale  and  wys  that  "potatoei  (nnm  spon  diy  xdli, 
which  arc  natnnll;  warm  and  'quick,'  are  more  anhject  to  the  diaeaac  than  tboae  fnnra 
1 T  milMerplaccatntbeMiDe  Setd.  *   *   •  VateraeemstobethconethlnKmoatneeded." 
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V.    FBOST  INJURIES  TO  APPLES  AND  PEARS. 

The  followiag  lijtter  sent  to  the  Experimeot  Station  from  Vergennea, 
Vt.,  ander  date  of  August  IS,  1895,  ia  topical  of  a  number  of  inquiriee  re- 
ceived last  summer  and  autumn  : 


it.    Itw  .       . 

which  it  haa  spread  in  the  laet  ten  days   causes  ue  to  fear  that  it  i 
injure  the  sale  of  the  fruit.    Can  we  do  anything  to  stop  it  this   jear  and 
how  shall  we  check  its  return  another  year."  J.  W.  R. 

The  skin  of  the  apples  received  was  badlj  russeted  over  the  sarfacfl 
from  one-third  to  one-half 
the  distance  back  from  the 
apei  toward  the  stem.     On 
some    the     russeted     area 
formed  a  band  or  zone  ex- 
tending partially  or  entirely 
around  the  apple    midway  I 
between    apex    and     stem. 
The  injury  waa  even  more 
common      on     the     pears 
brought   from    about   Bur- 
lington into  the  city  mar-  Flg-s-  ABanlettpearshonitiKfttjsllnjiiiT. 
kets  than  it  waa  upon  apples.    Fig.  0  is  from  a  photograph  of  an  injured 
Bartiett  pear,  showing  a  characteristic  russet  band. 

Uany  fruit  growers  attributed  the  russeting  to  injury  from  ao- 
lutiona  used  in  spraying  them,  yet  on  inquiry  it  was  found  that  unspiayed 
trees  suffered  equally  with  sprayed  ones.  The  injury  was  unquestion- 
ably due  to  a  lat«  frost.  Similar  injury  was  observed  by  the  writer  upon 
fruit  in  Canada,  New  York  State  and  as  far  west  as  Wisconsin, 

Mr.  G.  H.  Powell  of  Cornell  University  writing  in  Garden  and  Forest, 
Vol.  VIII,  p.  417,  regarding  the  trouble  says  it  ia  due  to  the  freezing  of  tha 
dew  oolleoted  upon  the  young  fruit  and  adds  that  "it  ia  interesting  to 
note  that  the  cells  in  the  frosted  zones  multiply  and  produce  cella  of  their 
own  kind,  thus  increasing  the  width  of  the  zone  during  the  growing 
period." 
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INFORMATION  WANTED  I 

A  BAD  WEED.  The  "paint-bntsh"  or  "iLawk  wMd"  is  a  tUuic«nsi 
weod  wMch  u  rapidly  ■prsading  in  VermonL  It  betbTB  on  a  naked  item 
abont  one  foot  high  a  cliuter  of  handaomo  orange  red  floiren,  euh 
nearly  the  oise  of  a  eilrer  qnarter  of  a  dollar,  The  leaves  lie  in  a 
rosette  at  the  base  of  the  stem  and  are  corered  with  rough  hairs. 

Wa  wish  to  leam  in  what  parts  of  the  State  this  weed  has  already 
ostablished  itself,  as  well  as  the  means  amployad  by  those  who  hare 
sncceeded  in  eradicating  it-  Onr  own  experiments  thus  for  indicats 
that  salt  kills  it  ont  i^iiickly  and  thoronghly,  and  we  should  espedally 
like  to  learn  the  experience  of  others  with  this  materiaL  Statementi 
or  inqniriei  regarding  this  or  any  other  new  or  tranblasome  weed  are 
invited. 

AN  ONION  DISEASE.  For  some  years  occasional  complaints  of 
onion  leaf  blights  or  nuts  have  been  received  by  ns,  bnt  always  after 
the  plants  were  dead.  A  more  timely  call  last  September,  followed  by 
prompt  investigation,  showed  the  presence,  in  this  case  at  least,  of  the 
onion  "  mildew,"  a  ftingos  disease  which  attacks  the  leaf.  The  diseased 
leaf  soon  becomes  covered  with  a  gray  mildew,  dies,  withers  and  black- 
ens ftom  the  tip.  So  for  as  observed  the  bnlbs  were  not  affiected- 
Experiments  with  remedies  will  be  undertaken  in  U96.  Meanwhile 
onion  growers  who  have  had  serious  trouble  with  this  iHsinsn  are 
requested  to  write  us  stating  locality,  weather  ooaditions  fovorable  to 
its  deTelopment,  rarieties  most  liable  to  attack,  any  experience  with 
preventive  measures,  etc.  In  case  of  doubt  regarding  the  nature  of 
this  or  any  other  plant  disease,  affected  leaves  or  other  parts  may  be 
mailed  to  the  Station. 
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■CODDccled  with  I'Rtlllzcr  Cantrol. 
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BULLETIN  NO.  60,  ANALYSES  OF  COMMERCIAL 
FERTILIZERS. 

By  J.  L.  Hills  aitd  B.  O.  White. 
I.    STATEMENT  REOARDINO  ANALY8BH. 

The  present  bulletin  contains  an  aoaljais  of  a  compoeite  sample  (mix- 
ture of  equal  portions  of  several  eamplea  taken  from  different  parte  of  the 
State)  of  a  leading  brand  of  goods  of  each  manufacturer  licenced  to  sell  in 
Vermont,  excepting  the  Henry  F.  Tucker  Co.,  Read  FertiUzer  Co.  and 
Iiowell  Fertilizer  Co.  Theseare  not  included  as  no  samples  of  their  brands 
liaTeaa  yet  been  found  by  our  sampling  agents.  The  choice  of  brand  for 
immediate  analysis  is  baaed  largely  upon  the  frequency  with  which  It  has 
been  found  in  the  search  forsamples  duringthe  pasttwoseasons. 

A  second  bulletin  of  analyses  will  be  issued  about  the  middle  of  April, 
in  which  it  is  expected  to  include  ^1  the  brands  moat  oommonly  sold  in  the 
State.  A  third  will  be  iSBuad  in  Ha;  and  will  contain  the  analyses  of  the 
brands  leas  widely  used. 

All  samplee  are  taken  by  agents  of  the  Experiment  Station  from  the 
stocks  of  local  dealers  and  represent  therefore  exactly  what  the  puroliaser 
is  getting. 

For  detailed  data  regarding  the  meaning  of  the  terms  used  in  (ertUlser 
anaijsis.tbe  sources  of  crude  stock,  the  commercial  and  agricultural  values 
of  tertiliaers,  and  the  principles  underlying  the  rational  and  economical 
selection,  purchase  and  use  of  fertilizers,  the  reader  is  referred  to  Bulletin 
47  of  this  Station  which  will  be  sent  to  an;  address  upon  application.    . 

II.    SCHEDULE  OF  TRADE  VALUES. 
The  following  schedule  of  trade  values  to  be  used  in  this  State,  in  1890, 
is  the  one  agreed  upon  by  the  Experiment  Stations  of  Massachusetts, Rhode 
Island  (Connecticut  and  New  Jersey, after  a  careful  study  of  prices  ruling  in 
the  large  markets  of  the  New  England  and  Middle  States : 


cts.  per  lb.        cte.  per  lb. 

Nitrogen  in  ammouiasalts-- IS^  15 

in  nitrates - 15  131 

Organic  nitrogen  in  dried  and  fine  ground  fish, 

blood  and  meat  and  in  high  grade 

mixed  fertilisers 16  14 

"        m  cotton  seed  meal 13  12 

in  fine  ground  bone  and  tankage  16  181 

"  "        in  floe  medium    "  "  14  12 

"  ",      in  medium  "  "  11  • 


id  PunpiGideB  la  In  prepaTmtkn  mod  vrill  be  iiiaed  ■hortly, 
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Pboephorio  ftcid  soluble  in  water 6  5i 

"       in  unmonium  citrate* 6J  5 

"         in  fine  groimd   Beh,  cotton 

seed  mw,  and  wood  a^ee      5  4) 

ID  dT7  fine  ground  fish  and  in  fine 

bone  an^  tankage 3)  5 

in  fine  medium  bone  and  tankage    4^  4 

in  medium  "  "  3  21 

incoBTse  "  "  2  3 

insoluble  (in  ammouium   citrate) 

in  mixed  fertiliKCTS 3  2 

Potash  as  high  grade  sulphate  and  in  mixtures  free 

from  muriate  (or  chlorids) 5i  6 

Potasb  as  muriate 41  H 

The  above  trade  values  are  the  average  figures  at  which  in  tbe  six 
moatliB  preceding  March  1st,  the  respective  ingredients  could  be  boughtst 
retail  for  cash  in  the  larger  markets,  in  the  raw  material*,  unmixed.  The; 
also  correspond  to  the  average  wholesale  prices  for  six  months  ending 
March  1st,  plus  about  !0  per  cent,  in  tbe  case  of  goods  for  which  we  have 
wholesale  quotations.  The  valuations  obtained  bj  the  use  of  tbe  above 
figures  will  be  found  to  agree  fairly  with  the  reasonable  retail  price  in  the 
large  markets  of  standard  raw  materisls  BUch  as.  Sulphate  of  Ammonia, 
NitAteof  Soda,  Muriate  of  Potash, Sulphate  of  Potash,  Dried  Blood,  Plain 
Superphosphate,  Azotin,  Dry  Qround  Fisli,  Ammonite,  Cotton  Seed  Heal, 
Bone,  Tankage  and  Ground  South  Carolina  or  Florida  Rock. 

APPUCATIOM  OF  TRADE  VALUES  TO  SUPBIIPH09PHA.TK8  AND  XIXKD  OOODB. 

Tbe  above  trade  values  are  applied  to  the  valuation  of  Buperphoephates 
and  all  mixed  goods  as  follows  : 

The  organic  nitrt^^en  is  valued  at  14  cents  per  pound,  it  being  assumed 
that  it  is  obtained  from  such  materials  as  dried  blood,  tankage,  cotton 
seed  meal,  ground  Ssh  or  nitrogenous  Hubstances  of  equally  good  quality- 
Nitrogen  in  the  form  of  nitrate  of  soda  and  sulphate  of  ammonia  is 
valued  at  184  and  16  cents  per  pound  respectively. 

Soluble,  reverted  and  insoluble  phosphoric  acid  in  mixed  fertilizers  are 
valued  at  5^,  S  and  3  cents  per  pound  respectively. 

The  potash  is  valued  at  4^  cents  per  pound,  the  price  of  that  ingredient 
in  kainit  and  muriate  if  there  is  sufficient  chtorin  in  tbe  fertilizer  to  unite 
with  all  the  potash  ;  if  not,  such  as  is  not  thus  united  is  valued  at  5  cents 
per  pound,  the  price  of  that  ingredient  in  high  grade  sulphate. 

The  "  BtatioD  valuation"  of  a  fertilizer  may  be  obtained  by  Tnultiplying 
the  given  per  cent  of  ewA  conttituent  (nitrogen,  soltibU,  reverted  and  iiuo- 
luble phoephorie  acid*  andpotath)  by  ita  trade  I'alve,  adding  the  prodvett 
and  multiplyiTtg  the  sum  by  ~C'    ^sn  Slykef  gives  tbe  fojiowing  simple 

■DiftwlTbl  from  2  fnnu  of  the  uugrotind  pboajihAtp.   prtvloiuly  uCrBct«<l  wllh  puic 

degTHiC.,  vltb  agitation  ou«  In  five  minum  ;  commantf  callrd  '■'meilcd."  or  ■•bv±- 
t^ac"  phoophoric  add, 
tN,  V.  Ak'I.  Eipt.  iiud<m.  BullMin  94.  p.  jM. 
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rule  for  cakmladDg  tile  appTDximate  "Staticm  valuatioii"  of  act 
fertilizer.  MulHplp  tluper  eent  of  nitrogen  bs  thTte  and  add  to  thepro- 
duet  Uu  ftgwnt  repretenting  the  per  cent»  of  avaUdbU  phoaphoric  add 
and  ofpotaah.  The  aom  ezpreeees  in  doUarH  and  oento  the  approximate 
Station  TalostioD. 

Ab  tUoM  vctiaiatod  Tiinea  u«  oat  intandttd  to  reprawmt  the  proper 
mUIds  priee  of  mixed  goodi  at  Uu  point  of  conminptioii,  and  in  order  to 
prevent  anypaeslUemiBBpprehenaionaatotheir  real  tneaning,the  following 
explanattoDB  are  offered : 

1.  These  trade  Taluee  represent  very  closelj  the  prices  at  which  a 
pound  of  nitrt^en,  phoephorio  acid  and  potash,  In  their  variouB  forms,  can 
now  be  purchased,  for  cash  at  retail  in  our  large  markets.  They  arebased 
moBtly  upon  the  ton  prices  at  which  certain  classes  of  goods  are  offered  to 

2.  These  trade  values  do  not  Include  the  charges  for  transportation 
fn»n  the  market  to  the  consumer,  for  storage,  mixing,  conunisaions  to 
agents  and  dealers,  selling  on  long  credit,  bad  debts,  etc.,  etc. 

3.  Thflj  are  the  prices  of  nitrogen,  phoephorio  acid  and  potash,  ready 
for  ute  by  the  farmer,  when  these  ingredients  are  purchased  under  the 
above  named  conditions,  linglj  and  not  mixed.  In  ordinary  superpfaos- 
phates  we  find  these  three  ingredients  mixed,  but  this  not  a  necessary  con- 
dition of  their  use. 

An  illustration  may  serve  to  make  clear  the  abore  statements.  A 
tanner  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands  sold  in 
this  State.  If  he  purchases  for  cash  in  New  York  or  Boston,  fifty  (00) 
pounds  of  nitrate  of  soda,  three  hundred  and  fifty  (SltO)  pounds  of  dried 
blood,  one  hundred  and  twenty  Ave  (135)  pounds  of  muriate  of  potash  and 
fonrteen  hundred  and  seventy  five  (147fi)  pounds  of  dissolved  South  Carolina 
rock,  known  in  the  trade  as  "acid  phosphate,"  and  mixee  these  ingredients 
together,  he  will  have  a  complete  fertilizer  analysing  very  closely  like  the 
average  goods  sold  in  Vermont  in  1S90,  and  not  essentially  different  from 
many  standard  brands  now  in  the  market 

ThecoBtof  theton  after  mixing  (if  thefarmer  prefers  to  mix  the  ingre- 
dients) will  lie  made  up  as  follows  : 

(a)    Coat  of  the  materials  in  the  markets. 

(6)    Coat  of  transportation. 

{e)    Coat  of  mixing. 

The  first  item  entering  into  the  total  cost  is  the  only  one  included 
in  the  "  valuation."  If  there  is  added  to  this  one  item  not  only  the 
charges  for  transportation  and  mixing  but  also  the  expenses  of  selling 
thrangh  agents  and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  fsc- 
tors  involved  in  the  cost  of  our  ordinary  Buperphospbatei.when  delivered  at 
or  near  the  place  of  consumption. 
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4.  Tbe  Station  valuatiooe  stand  in  no  direct  or  nec«BBST7  relation  to 
the  comparatiTfl  profits  which  may  bederived  from  the  use  of  various  fer- 
tilizers hj  iodiyidual  farmers.  These  valuee  have  an  almost  pnrelj  cooi- 
merclal  Bignifloiuice,  and  are  not  designed  to  point  out  to  a  farmer  whetb«r 
he  shall  use  potuh,  which  is  comparatively  a  cheap  ingredient,  or  nitn^^en, 
which  is  comparatively  costly. 

For  further  information  concerning  fertilizer  analysee  and  for  an  ex- 
planation of  the  meaning  of  the  terms  employed,  the  reader  is  lefeired  to 
the  previous  reports  andbulletins  of  the  Station  (porilcularly  No.  47)  which 
will  be  sent  b)  any  address  upoa  application. 

ni.    OBSERVANCE  OF  THE  FERTILIZER  LAW. 

The  following  manufacturers  and  companies  have  paid  liceiUes  as  re- 
quired  by  the  fertilizer  law  : 

license 
Number.  Namk  of  Compaky.  Addrisb. 

I.    Pacific  Ouano  Co Boston,  Han. 

a.    QulnnfpiacCo Boston,  HaH. 

8.    Bradley  Fertilizer  Co Boston,  Hasa 

4.  Cleveland  Dryer  Co Cleveland,  0. 

5.  Lister's  Agricultural  Chemical  Works Newark,  N.  Y, 

fl.    Crocker  Fertilizer  and  Chemical  Co ,  Buffalo,  N-  Y. 

7.  Standard  Fertilizer  Co Boston.  Haw. 

8.  Cumberland  Bone  Phosphate  Co __ Portland,  He. 

9.  Bowker  Fertilizer  Co Boston,  Hass. 

10.  E  FrankCoeCo NewTork.N.Y. 

11.  WiUiams  *  Clark  Co -- - New  York.  N.  Y. 

IS.  Qreat  Eastern  Fertilizer  Co _ Rutland,  Vt. 

IS.  Clarks  Cove  Fertilizer  Co Boston,  Man. 

14.  Henry  F,  Tucker  Go Boston,  H»». 

15.  Bead  Fertilizer  Co New  York,  H.  Y. 

IB.    Lowell  Fertilizer  Co Lowell,  Haas. 

IV.    UCBNSED  FERTILIZERS  SAMPLED  BY  STATION. 

BoiAer  Fsrtilinr  Co.,  Boiton,  Hub. 
1644.    Com  Phoaphate  ;  from  stocks  of  J,  L.  Grant,  East  Berkshire ;  A. 
L.  Asettine,  Swan  ton. 

Bradley  FertiliMr  Co,,  Boston,  Hua. 
168S.    Com  PluMphate ;  from  stocks  of  Brooks  and  Berry,  Montpelier  : 
D.  A.  Spuoner,  Randolph  ;  G.  H.  Tupper,  Bethfl  ;  Clark  and  Chandler. 
Bradford  i  H.   N.  Gray,  Cambridge  :    H.  M.  Maxfield.  Johnson  :   Geo. 
Shore;,  LyndonvUle  ;  W.  C.  Trombly,  Barton  Landing. 
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Clark'i  Core  PertUinr  Co.,  Boston,  Kua- 

1745.  Bky  State  Fertiliser,  Q.  Qrftde;froni  stookaof  A.A.  Olmstead, 
South  NewbuTj  ;  W.  B.  D.  Avery,  Bradford. 

Cleveland  Dryor  Oo„  Cleveland,  0. 
U89.    Potftto  Pbotphate ;  from  stocks  of  R.  D,  Stu&rt,  Berlin  ;  D.  A. 
Spooner,  Randolph  ;  H.  M.  Whipple,  Bethel  ;  S.  H.  Warren,  Hardwick. 
E.  Frank  Coe  Co.,  New  Tork,  N.  T. 
loo.    ColnmlHaa  Com  FertiliMr ;  from  atooka  of  J.  E.  Pow,  Hanl- 
wick  ;  R.  8.  Stratton  £  Son,  Craftsbur;  i  Famham  and  Allbee.St.  Johna- 
bmy  ;  J.  B.  Adama.  Randolph. 

Crodter  Fertiliur  and  Chemical  Co.,  BnSilo,  N.  T. 
IflftL    Potato,  Hop  and  Tobacco  Phosphate  ;  from  atocka  of  Fred 
FoUer,  EastHontpelier  1    R.   Bruah,  Cambridge;    0. 1.  H.  Smith,  Monia- 
town  ;  J.  B.  Freeman,  Barton. 

Cnmberlaitd  Bone  Phosphate  Co.,  Portland,  He. 
1713-    Superphosphate ;  from  atocks  of  W.  H.  Nfe  £  Co.,  Johnson  ; 
W.  F.  Clark.  QlOTer  ;  Chos.  Gates  ft  Sona,  North  Hartland. 
Great  Baitem  Fertilizer  Co.,  Bntland,  Tt 

1746.  Com  Phosphate  ;  from  stock  of  P.  W,  Cturier,  Berlin  ;  J.  C 
Wright,  North  HartUnd. 

Uster's  Ap-ionltnzal  Chemioal  Woite,  H«wark,  N.  J. 
UL4.     SncceSB  Fertiliser ;  from  atocka  of  John  Hodges,  Randolph  ; 
T.  J.  Qsgner,  St.  Johnsbur;  ;  F.  Churchill,  Barton  Landing. 
Padfle  Onano  Co.,  Boeton,  Hati- 
'     1747.    Soluble  Padflo  Quaao  ;  from  atooka  of  R.  B.  Rixlej,  Norwich; 
O.  P.  Stevena,  Walden. 

Qninnlptao  Co. ,  Boston,  Mmi. 
1715.    Com  Uaiiura  ;  from  atocka  of  H  N.  Gray,  Cambridge  ;  Ely 
Wells,  South   Woodbury  ;  Brown   and  Skinner,   Barton  Landiog  ;  P.  W. 
norce.  Fair  lee. 

Standard  Fertiliser  Co.,  Boston  Haas. 
1737.    Fertiliser ;  from  atock  of  C.  W.  Atberton,  W&terbur;. 
WiUiams  and  Clark  Fertilinr  Co.,  New  York,  N.  T. 
lflB2.    Ameriens  Com  Phosphate;    from  stocka  of  H.  E.  Bailey, 
Berlin  ;  C.    L.   Bandera,   Bethel  ;  J.   L.   Kinery,  Windaor  ;  A.  Carpenter, 
Cambridge  ;  F.  H.  PerciviU,  Glover. 
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BULLETIN  No.  51,  ANALYSES   OF  COMMERCIAL 
FERTILIZERS. 

By  J.  L.  Hills  and  B.  0.  White. 

1.    STATEMENT  REGARDING  COLLECTION  OF  SAMPLES. 

During  Februarjr,  March  and  earl;  April,  Meean.  0.  F.  Clark  of 
Glover,  W.  C.  Perry  of  BurlingtoD,  and  A.M.  Vaughan  of  Woodstock, 
ftgcnia  of  this  Station,  Tieited  80  towns  and  villages  in  Termont  and  drew 
SlSaamplea,  representing  102  dietinct  brands  of  fertilizers.  Ninely-two 
brands  were  found  last  year,  58  in  18(4,  and  but  86  in  1808.  Thia  rapid 
increase  is  partly  due  to  an  actual  increase  in  the  number  of  brands  sold 
andpartly  toonr  inability  to  makea  thorough  search  in  earlier  years,  owing 
to  canaea  explained  in  Bulletin  46. 

It  is  believed  that  one  or  more  oamplee  of  nearly  every  brand  of  fer- 
tilicer  sold  In  the  State  has  been  secured  this  spring.  The  Station  deslree 
that  fanners,  fanners' clube  and  granges  call  Its  attention  to  brands  of 
tettUisera  on  sitle  not  included  in  this  bulletin,  either  in  the  tables  of  anal- 
JM»  or  the  list  of  aamplea  on  hand.  So  far  as  is  practicable  goods  thus 
reported  will  be  sampled.  It  shonid  be  noted,  however,  that,  as  a  rule, 
the  Station  will  not  aaniple  or  analyse 

I.    From  atock  of  leas  than  one  ton. 

8.    From  atock  which  has  lain  over  from  a  former  season. 

8.    Ftam  stock  which  has  been  improperly  stored- 

Bulletin  00,  distributed  to  the  State  mailing  list  March  2fith,  contained 
an  analyaiB  of  a  composite  sample  of  a  leading  brand  of  goods  of  each  mau- 
ofacturer  selling  in  this  State,  excepting  the  Lowell  Fertilizer  Co.,  the 
Read  FertiliEer  Co.  and  theEenry  P.  Tucker  Co.,  none  of  whose  goods  had 
at  that  time  been  found  by  us.  The  present  bulletin  contains  the  analyses 
of  oompoaita  samples  (mixture  of  equal  portions  of  several  samples  of  the 
same  brand  taken  from  different  parts  of  the  State)  of  00  distinct  brands, 
the  out-pat  of  fourteen  manufacturers.  The  oompoeite  sample  certainly 
represents  the  average  character  of  the  goods  more  fairly  than  can  the 
analysis  of  a  single  sample.  The  thirteen  analysas  pahlished  in  bulletin  60 
are  reprinted  in  this  bulletin  to  facilitate  ready  reference. 

The. SO  brands  reported  comprise  all  those  of  which  three  or  more 
samples  were  found  by  the  Station  agenta.  There  is  reason  to  believe  that 
fully  nine-tenths  of  the  trade  in  the  State  is  confined  to  these  brands. 

The  reader  is  referred  to  BulletiD  60  for  the  schedule  of  trade  values 
and  their  application  to  superphosphates  and  mixed  goods.  It  should  be 
particularly  noted,  however,  that  theaa  trade  valuM  do  not  represent 
thapTopsrasllinf  prieas  of  mixed  goodi  nt  Uw  point  of  oonnunption, 
but  are  the  retail  cash  prices  of  the  various  fertilizing  ingredients  in  the 
large  markets,  unmixed  but  readv  for  use.     They  do  not  include, freight, , 
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ooat  of  manufactDre,  atora^,  commlseion,  etc.  They  atand  in  no  mconr; 
relation  to  the  profits  derived  from  the  use  of  the  goods,  but  have  in 
almost  purely  commercial  gigniflcance. 

The  reader  is  also  referred  to  Bulletin  47  for  a  full  discussion  ot  (be 
principles  and  practice  of  fertiliiation,  with  BuggestioDB  concerniog  IIn' 
selection,  purchase  and  use  of  artificial  fertilizere,  and  especiallf  to  lh« 
remarks  on  home  mixing. 

This  as  well  as  other  bulletins  and  reports  will  be  sent  to  anj  addreaa 
without  charge,  on  sppliration. 

H.    LICENSED  FERTIUZEB8  SABJPLED  BY  THE  STATION. 

Bowker  FertiliMr  Co.,  Bostm.  Kmu- 
1S70.    Farm  and  Oudan  Phoapliate ;  from  stocks  of  W.  H.  UcAUit- 
ter,  Euosburgh  Palls ;  W.  S.  Holland,  Townshend  ;  A.  E.  Fuller,  Wood- 

1963.  Hill  and  Drill  Phosphata ;  from  stocks  of  A.  L.  Aseltine, 
Swanton  ;  H.  B.  Martin,  Bradford  ;  L.  F.  Fortney,  Plainfleld. 

U66.  Potato  Phoapliato ;  from  stocks  of  A.  L.  Aaeltine,  Swanton : 
J.  L.  Grant.  East  Berkshire ;  W.  S.  Holland,  Townshend ;  H.  B.  HutiD. 
Bradford  ;  L.  F.  Fortnej,  Plainfield. 

1077.  Stockbridge  Com  lfajitu« ;  from  stocks  of  L.  F.  Fortor;, 
Plainfleld  ;  C.  E.  Perrj,  WilJiamsville  ;  Edwards  &  Grout,  NewfatK. 

1069.  Stoekhridsa  Potato  Xanim;  from  stocks  of  C.  H.  Strong, 
Hyde  Park  ;  C.  O.  &  H.  P,  Leach,  Pawlet ;  Geo.  A.  Wales,  South  Barrr. 

1965.  3ur«  Crop  Phoaphate;  from  stocks  ot  W.  S.  Holland,  Town- 
ahend;  RumsejdtSt.  John,  Caatleton  ;  W.  H.UcAllister.BnoeburghFallB; 
Isaiah  Benson,  West  Woodstock. 

1961.  Tarmont  Phaaphato ;  from  stocks  of  C.  H.  Strong,  Hyde  Part ; 
L.  F.  Fortne;,  Plainfield ;  Geo.  A.  Wales,  South  Barre. 

Bradley  FertUinr  Co.,  BoatoD,  Haaa. 

1748.  EdipaePhoaphate;  from  stocks  of  0«o.  Stot«7,  LyndonTilte; 
Sherman  ft  Bradf.  Newport ;  H.  A.  Pond,  East  Berkshire  ;  W.  C.  Twoin- 
bljr,  Barton  Landing  ;  H.  H.  Mazfleld,  Johnaon  ;  Brooks  ft  Berry,  HoD^ 
petieri  D.  A.  Spooner,  Randolph;  O.  T.  Tupper,  Bethel;  Clark  t 
ChambArlain,  Bradford. 

1967.  PataniSaparplLoapliateof  Uma;froinstocksof  D.  A.  Spoooei- 
Randolph  ;  Brooks  ft  Berry,  Uontpelier  ;  Clark  ft  Charoberlain,  Brad- 
foid. 

17tt.  Potato  FsrtUiMr;  fromstocksof  H.  A.Pond,  EastBerkahirt: 
Sherman  ft  Brady,  Newport;  W.  C.  Twombly,  Bartcui  Landing;  Geo.StDce7, 
I^rndoDTille ;  W.  W.  Coe,  West  Burke  ;  H.  M.  Haxfield,  Jobxmoa ;  D.  A. 
Spooner,  Randolph  ;  G.  F.  Tupper,  Bethel, 
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1750.  Potato  XaiKirs ;  from  stocka  of  H.  N.  Gray,  Cambridge  ;  H.  A, 
PoDd,  East  BeikBhire  ;  Broobs  A  BeiTT,  Montpelier;  Clark  &  Chamberlain, 
Bradford. 

175L  X  L.  Snparpho>phat«  of  Lime ;  from  stocks  of  H.  A.  Pond, 
East  Berkshire ;  Geo.  Storey,  LyDdonville  ;  Sherman  &  Brady,  Newport ; 
W.  W.  Coe,  West  Burke ;  H.  W.  Gray,  Cambridge  ;  Brooks  &  Ben?,  Hont- 
pdier ;  D.  A.  Spooner,  Bandolph  ;  G.  F.  Tapper,  Bethel ;  Qark  &  Cham- 
berlain, Bradford. 

Clsveland  DT7er  Co-,  doreUnd,  0. 
19S7.    Corn  »nd  Qraia  Phoiphate ;  from  stocks  of  S.  H.  Warren, 
Hatdwick  ;  M.  M.  Whipple.  Bethel ;  S.  C.  Wheeler,  Waterbury. 

1752.  FertiliMr  £>r  All  Crops ;  from  stocks  of  W.  H.  Dunton,  Sheldon 
JimotioD  1  D.  A.  Spooner,  Randolph  ;  M.  M.  Whipple,  Bethel. 

E.  Tiuk  Coe  Co.,  New  York,  N.  T. 
1972.    Ammoniaited  Bone  Saperphosphate ;  from  stocks  of  A.  Bemis, 
Harsbfleld;  MartinLee,CaatIetOii  ;  G.  H.  Dnim.  Pownal;  EdwardsftGrant. 
New  fane, 

1753.  Columbian  Potato  Fertilinr ;  from  stocks  of  E.  B.  Stratton  & 
Son,  CraftebuTy  ;  Faraham  &  Allbee,  St.  Jobnebury ;  Walter  Phelps, 
Bnosburgh  Falls. 

1971.  Qrau  and  Grain  FartUizer ;  from  stocks  of  S.  F.  Strong  &  Son, 
LyndoDTille  ;  W.  Bimoads,  North  Bennington ;  Geo.  H.  Dunn,  Pownal ; 
F.  B.  Batton.  Brandon. 

Crocker  Fartiliier  and  Clwmieal  Co.,  BnSklo,  H.  T. 

1988.  Ammoniated  Bone  Superphoaphate ;  from  stocks  of  Fred  Ful- 
ler, East  HoDtpelier  ;  Q,  W.  Qillis,  Dannlle ;  C.  D.  Hill.  West  Concord. 

1755.  Anuncmlated  Con  Phoaphata ;  from  stocks  of  R.  Brush,  Cam- 
Mdg«  ;  G.  I.  H.  Smith.  HorrisTille ;  J.  B.  Freeman,  Barton  ;  0.  Q.  Phelps, 
KiltoD  :  Fred  Fuller,  Bast  Hontpeller. 

1754.  Hew  Sival  Ammoniatsd  Saperphosphate ;  from  stocks  of  B. 
Brush,  Cambridge ;  J.  B,  Freeman,  Barton  ;  0.  O.  Pheipe,  Hilton. 

107S.  Snperi<v  Bye  and  Data  PhMphate;  from  stocks  of  F.  R. 
Button,  Brandon ;  Rumsey  &  St.  John,  Castleton ;  Beeoher  Bros.,  West 
Pawlet. 

Cnmberlaod  Bone Flioaphate  Co.,  Portland,  He. 

VIS7.  Fertilisor ;  from  stocks  of  W.  H.  Nye  &  Co.,  Johnson  ;  W.  F. 
Clark,  Qlover ;  M.  L.  Kendall,  Enoeburgh  Falls :  Chas.  Gates  &  Sons, 
North  Hartland. 

1758.  Potato  Pertiliaer ;  from  stocks  of  W.  H.  Nye  &  Co..J<dmeon; 
W.  F.  Clark,  Glover ;  M.  L.  Kendall,  Enosburgh  Falls.  LiOOJ^IC 
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Oraat  Eoatftrn  7urtiliier  Co-,  Eutluid,  Vt. 

1973.  Oenoral  FortiliMr;  from  stocks  of  C.  B.  Whitney,  Baniet;H. 
F.  HaTd7,  Richford  ;  M.  E.  Jewett,  Swantou  ;  J.  C.  Wright,  North  Etri- 
land  ;  H.  Oatee,  Ludlow. 

1958.  Gnu  uid  Oats  FBiiiliiar:  from  etocke  of  O.  H.  Bnitan, 
Wells  ;  J.  C.  Wright,  North  Hartland ;  P.  W.  Currier,  Berlin. 

1969.  Potato  Hunm ;  from  ttocka  of  J.  C.  Outhrie,  Peacham ;  J-  C 
Wright,  North  Hartluid  ;  P.  W.  Currier,  Berlin. 

Luter*!  ABTicnltiiTsl  Chomieal  Works,  ISnnrk,  N.  J. 
1971.    Awnwl  Bone  and  PotMh ;  from  stocks  of  J.  E.  Buttolph,  Mid- 
dlebury ;  R.  J.  Maranville,  Wallingford  ;  Wm.  Valentine,  Tlnmouth. 
Pacific  Gnano  Co.,  Boston,  Hasi. 
1.958-    Special  Potato  and  Tobacco  Fertiliser ;  from  stocks  of  F.  A. 
Sheldon  &  Bro.,  Rupert ;  E.  Walhridge,  North  Bennington ;  W.  F.  ClMk, 
Qlover  ;  R.  B.  Rizle^,  Norwich. 

Qninnipiae  Co.,  Boatoti,  Haas. 
175S-    Climax  Phosphate ;  from  stocks  of  O.  D.  Butler,  East  Mo&t- 
pelier ;  C.  P.  Rhoadea,  Richmond ;  Ely  Wells,  South  Woodbury. 

1759.  Potato  and  Tobacco  Fertiliser ;  from  stooks  of  H.  N.  Qrs;, 
Cambridge  ;  Ely  Wells,  South  Woodbury  ;  C.  P.  Bhoadee,  Richmond. 

Read  Fertiliser  Co.,  Hew  ToA,  S.  T. 

1976.  Farmers'  Friend  Saperphosphate ;  from  stocks  of  Perry  Ptvter, 
West  Burke  ;  H.  S.  Warnpr,  Ludlow  ;  J.  L.  McCaul,  Bennington. 

1975.  Fish,  Bone  and  Potash ;  from  stocksof  J.  L.  HcCaul,  Benning- 
ton ;  H.  D.  Park,  St.  Johnsbury  Center  ;  A.  J.  Lyon,  West  Conoord. 

1960.  Leader  Onano;  from  stocks  of  J.  L.  McCaut,  Bennington ;  W. 
H.  Sampliner,  Bakersfleld  ;  U.  A.  Hoadley,  Waterbury. 

196L  Practical  PoUto  Spedol;  from  stocks  of  WUbur  Newton, 
Essex  Center  ;  W.  E.  Sampliner,  Bakersfield  ;  J.  L.  McCaul,  Bennington : 
M.  A.  Soadlej,  Waterbury. 

1962-    Standard  Superphosphate ;  from  stocks  of  V.  A.  Patch,  Jtdrn- 
son;  Wilbur  Newton,  Essex  Center  ;  H.  A.  Eoadley,  Waterbary. 
Williams  ft  Clark  Co.,  New  York,  H.  T. 

1760.  Amerions  Potato  and  Tobacco  Phosphate ;  from  stocks  of  A- 
Carpenter,  Cambridge  ;  F.  H.  Percevill,  OLover ;  Martin  &  Simpkins,  Edoa- 
burgh  Falls  ;  Wm.  Preotiss,  Milton ;  M.  £1.  Bailey,  Berlin  ;  J.  H.  Einerj' 
Windsor. 

1761.  Eoyal  Bone  Phosphate ;  from  stocks  of  M.  E.  Bailey,  Berhn :  J. 
H.  Einery,  Windsor ;  A.  Carpenter,  Cambridge ;  Martin  &  Simpkins,  Enos- 
burgh,  Falls.  CiOOqIc 
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IV.    BRANDS  NOT  BEPOHTED  IN  THIS  BULLETIN. 
Samples  of  the  following   branda  are  in  the  laboratoiy  and  tbtlt 
analyaes  will  be  published  on  completion  in  BolLetin  59.    In  no  caM  h*n 
more  than  two  samples  of  each  of  these  brands  be«n  found  bf  Uie  Slttiai 
agents. 

BowKER  FerTilizbB  CO.,  Boston,  Uaas. 
A.  Brand. 
D.  Brand. 

Market  Garden  Fertiliser. 
Potato  Phosphate. 
Potato  and  Vegetable  Manure. 
Square  Brand  Bone  and  Potash. 
Staple  Phosphate. 

Stockbridge  Manure  for  Seeding  Down. 
Stockbridge  Uanure  for  Stiawberriea. 
Stookbridge  Manure  for  Top  Dressing, 
Ten  Per  Cent.  Manure, 

Bradley  Fertilizer  Co.,  Boston,  Mass. 
Complete  Manure  for  Com  and  Grain. 
Complete  Manure  for  Top  Dressing  Grass  and  Grain. 
English  Lawn  Dressing. 
Seeding  Down  Fertiliser. 
Seeding  Down  Manure. 
Strawberry  Manure, 

Clark's  CovbGuano  Co.,  Boston.  Mass. 
King  Philip  Alkaline  Ouano. 
PoUto  and  Tobacco  Fertilizer. 

OLBVBLANn  Drtrr  Co.,  Cleveland,  Ohio. 
High  Grade. 
Su  perpbospbate. 

E.  Frank  Coe  Co.,  New  York,  N.  Y. 
Celebrated  Special  Potato  Fertilizer. 
Columbian  Brand  Superphosphate. 
Excelsior  Potato  Fertillxer. 
Gold  Brand  Kzcelsior  Guano. 
Ground  Bone  and  Potash. 
High  Grade  Ammoniated  Bone  Superphosphate. 
Bed  Brand  Excelsior  Guano. 
XXV  Superphosphate. 
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AVALTBES   or   CoUUBBCIAL    FkBTILIZERS. 

CsocKKB  Fbrtilizbb  AND  ChbhioalCo.,  Buffalo,  N.  Y. 
Specul  Potato  Manure. 

CtTMBxaLAHD  BoNE  PHOBFHATX  Co.,  Portlaod,  He. 
Seeding  Down  Fertiliz«r. 

LlSTlB'B  AQRICCLTVK ALCHEMICAL  WOBES,  NflWarlc,  N.  J 

Special  Potato  Fertilizer. 
Special  Potato  Fertilizer  No.  3. 

Lowell  Fertiuzbb  Co.,  Lowell,  Hbm. 
Animal  Fertilizer. 
Bone  Fertilizer. 
Potato  FhOBphate. 
Vegetable  and  Vine. 

Pacific  Odano  Co.,  Boeton,  Maae. 
Hig^  Orade  General  Fertilizer. 
Nobeqna  Qoano. 
Special  for  Potatoes. 

QniNKiPiAC  Co.,  Boston,  HaM. 
Phosi^ate. 

Pine  Island  Phosphate. 
Potato  Manure. 
Potato  Phosphate. 
Seeding  Down  Fertilizer. 

Read  Fertilizer  Co.,  New  York,  N.  Y. 
Corn  and  Grain  Phosphate. 
Vegetable  and  Vine  Fertilizer. 

Standard  Fertilizer  Co.,  Boeton,  Mass. 
Ouano. 
Poteto  and  Tobacco  Fertilizer. 

Henbt  F.  Tdckeb  Co.,  Boston,  Mass. 
Imperial  Bone  Superphosphate  for  all  crops. 

Williams  &.  Clask  Co.,  New  York,  N.  Y. 
Americus  Ammoniated  Bone  Superphoetrfiate, 
AmeiicUB  Potato  Phosphate. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

E>RE3.  M.  H.  BUCKHAH.  ex-offleio,  Burlington. 
Bon.  E.  J.  ORUSBEE,  Brandon. 
Hon.  CROSBY  MILLER,  Pomfret. 
HON.  CA98IUS  PECK,  Brookfield. 
Hon.  Q.  S.  FASSBTT,  Bnosburgh. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  and  Chemist. 
Q.  H.  PERKINS,  Entomologist. 
L.  R.  JONES,  BotenUt. 
P.  A.  WAUQH,  HortioulturiBt, 
F.  A.  RICH,  Veterinai-ian. 
B.  O.  WHITE,  Assistant  Chemist. 
■C.  H.  JONES,  Assistant  Chemist. 

D.  D.  HOWE,  Farm  Superintendent. 
J.  C.  ROBINSON,  Dairyman. 
MARY  A.  BENSON,  Stenographer. 

E.  H.  POWELL,  Treasurer. 

9*GopieB  of  the  reports  and  bulletinB  of  the  Station  are  sent  free  ol 
charge  to  anj  address  upon  application. 

^r Address  all  communications,  not  to  individual  offloere,  but  to  the 
Agricultural  Experiment  Station,  Burlington,  Vt. 

Offloes  and  laboratories  are  at  Experiment  Station  building,  comer 
Main  Street  and  UniTersltf  Place. 

Bxperimaat  Farm  and  buildlnga  are  on  the  Williston  road,  adjoining 
the  University  grounds  on  the  east, 

■Connected  with  FertiUzciCoDtrol. 
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BULLETIN  NO.  62.    COMMERCIAL  FERTILIZERS. 

By  J.  1,.  Hills,  B.  O.  Whitb  and  C.  H.  Jonbs. 

I.  SUMMARY, 
n.  The  tradsvalnMoffBTtilixine  iiierecUAata  in  mixed  goods  titii 
year  are  13i,  15  and  14  centa  per  poond  for  nitrogeD  in  nitr&tei,  ommo- 
nia  laltt  and  in  organic  forma  regpoctiTely ;  Si,  5  and  2  cents  per  pound 
for  solnlile,  reverted,  and  insoluble  pliosphoric  adds ;  5  and  H  cents 
perponnd  for  potasb as  anlplute and  as  muriate     (Bnl-  50,pp.  4-5.) 

These  trade  values  do  not  represent  the  proper  selling 
prices  of  mixed  goods  at  the  point  of  coritu7n,ption,^iv.tax9th.9 
retail  cash  prices,  of  the  Tarions  fertilijsing  ingrsdionta  in  the  large 
markets,  unmixed  bnt  ready  for  use-  Thoy  do  not  include  freight,  cost 
of  mannfkctnro,  storage,  eommiiaiom,  etc  They  stand  in  no  necessary 
relation  to  the  profits  derived  £rom  the  ose  of  the  goods,  bat  have  an 
almost  purely  commercial  significance.    iBnl.  50,  p.  6) 

The  Station  has  analysed  samples  of  110  distinct  brands  of  ftrtili- 
lors,  all  taken  this  spring  from  dealers'  stocks  and  all  this  years'  goods. 
This  is  IS  more  than  were  analysed  in  1895  and  57  more  than  in  any 
year  previous  to  that  time. 

Of  110  brands  analysed,  70  (nearly  two-thirds)  were  above  guaran- 
tee throughout.  Of  the  40  deficient  brands,  21  were  but  tlightly  short 
in  a  single  ingredient,  bnt  three  were  lacking  in  two  iDgredients,  and 
bnt  one  was  seriously  deficient.  Practically  five-sixths  cf  the  brands 
sold  in  Vermont  this  year  are  equal  to  or  better  than  gnarantees,  and 
n  par  cent,  are  commercially  equivalent  to  guarantees  In  no  year 
previous  h&ve  so  good  results  been  obtained.    (Pages  24-37. ) 

m.  The  average  composition  of  71  brands  sold  in  Vermont  in  1895 
and  1806  shows  a  slightly  better  quality  this  year  and  an  increase  of 
forty  oante  lu  valuation.  Prices  are  a  little  less,  bnt  have  not  dropped 
in  proportion  to  the  lessened  cost  of  crude  stock.  The  increase  of  cost 
over  valuation  of  the  average  goods  is  57  per  cent.,  the  highest  since 
the  Station  begun  to  execute  the  State  law  ten  years  ago-  Tet  plant 
food  is  as  cheap  to-day  to  the  farmer  as  it  hae  ever  been.  If  former 
prices  were  fair,  however,  it  should  be  cheaper  now  than  ever  before. 
(Pages  3S-39.) 

IV.  The  analyses  of  13  samples  of  ashes  and  9  samples  of  muck 
show  the  usual  wide  variation  in  the  quality  of  these  products,  and 
again  emphasiie  the  wisdom  of  submitting  them  to  Station  analysis. 
(Pagea  40-43.) 
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II.    ANALYSES  OF  LICENSED  E 

Seventeen  ftrnu  are  Ifoeiued  to  sell  commercial  fertilizers  in  Yenuont 
In  tB96,  H.  E.  Wheeler  &  Co.  of  Rutland,  Vt  having  taken  out  license 
since  the  list  was  published  in  Bulletin  50.  The  address  of  each  compan; 
mar  ^  found  under  the  heading  of  "  licensed  fertiUBere  sampled  by  Sta- 
tion" in  this  bulletin. 

One  hundred  and  tea  distinct  brands  manufactured  b7  these  firms  have 
been  sampled  aad  analyzed  and  are  grouped  alphabetical Ij  in  this  issue. 
Bulletins  50  and  SI  issued  during  the  progress  of  the  analytical  work  have 
contained  analyses  of  the  brands  more  commonly  used.  It  is  believed 
that  every  brand  sold  in  the  State  this  spring  with  two  exceptions  has 
been  sampled  and  analyzed. 

Of  the  110  brands  analyzed,  70  or  nearly  tico-thirdt  were  found  to  be 
above  guarantee  in  nitrogen,  available  phosphoric  acid  and  potash. 
Of  the  40  brands  found  deficient,  21  were  short  less  than  0.20  per  cent, 
in  a  single  ingredient,  so  that  practically  five-wictht  of  tJie  brandi  sold 
thU  year  in  Vermont  were  fovnd  to  be  easentially  equal  to  or  belter  than 
their  guarantees.  But  8  brands  in  110  proved  deficient  in  two  ingredients, 
and  none  was  lacking  in  all  three. 

In  two  of  these  three  the  shortage  was  less  than  0,10  per  cent,  in  one  of 
th«  two  deficient  ingredients  and  a  sufficient  excess  of  the  third  Ingredient 
was  present  to  give  the  commercial  equivalent  of  the  guarantee.  This  is 
also  the  case  with  each  of  the  16  brands  over  O.SO  per  cent,  deficient  in  » 
single  ingredient.  The  single  case  of  eerioua  deficiency  is  in  a  brand  which 
apparently  baa  had  thus  far  but  a  limited  sale  in  the  State. 

"niis  result  is  much  more  satisfactory  than  has  been  obtained  hitherto. 
In  DO  year  previous  has  it  been  poeaible  to  report  that  practically  all  tfaa 
brands  sold  In  the  State  made  good  bheir  guarantees.  It  is  to  be  hoped 
that  equally  good  results  may  be  obtained  in  succeeding  years. 

HOW   TO   CUXJULATE   A    STATION   VALUATION. 

Thescheduleof  trade  values  used  in  this  State  in  1806,  is  the  one  agreed 
upon  by  the  Experiment  Stations  of  Massachusetts,  Rhode  Island,  Connec- 
ticut and  New  Jersey,  after  a  careful  study  of  prices  ruling  in  the  large 
marketsof  the  New  England  and  Middle  States.  It  was  printed  in  Bul- 
letin 50  with  an  explanation  of  its  application  to  superphosphates  and 
mixed  goods.    So  far  as  these  values  apply  to  mixed  goods  they  are: 

Nitn^en  in  nitrates,  18^  cts.  per  pound. 

Nitrogen  in  ammonia  salts,  15  cts.  per  pound. 

Organic  nitrogen,  14  cts.  per  pound. 

Phosphoric  acid  soluble  in  water,  61  cts  per  pound. 

Phosphoric  acid  soluble  in  ammonium  citrate,  5  cts.  per  pound. 

Phosphoric  acid  insoluble  in  mixed  fertilisers,  3  cts.  per  pound. 
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Potash  as  high  grade  sulphate  orfreefrommuriateorchlorid,  Sets,  per 
pound. 

Fotaah  as  muriate,  41  cts.  per  pound. 

In  order  that  there  ma;  be  qo  misconception  and  that  the  reader  may 
clearlj  appreciate  what  these  valuations  are  and  what  they  are  not, 
it  ia  our  custom  to  repeatedly  call  attention  to  the  fact  that  the 
Stetitm  vaJnation  of  &  brand  of  futiliisr  doM  not  repres«nt  th« 
proper  BeUing  price  at  the  point  of  conanmption,  but  ahowg  the  retail 
cash  prices  ol  the  various  fertilizing  ingredienla  in  the  targe  markets,  un- 
mixed but  really  for  use.  It  does  not  include  freight,  cost  of  manufac- 
ture, storage,  commissions,  etc.  It  stands  in  no  necessary  relation  to  the 
profits  derived  from  tlie  use  of  the  goods,  but  has  an  almost  purely  com- 
mercial significance.  For  further  information  regarding  trade  values  see 
Bulletin  50. 

The  "Station  valuation"  of  a  fertiliser  maybe  obtained  by  multiplying 
tlu  given  per  cent,  of  each  constituent  {nitrogen,  soluble,  reverted  and  insol- 
uble photphorie  aeidg  and  potaak)  by  ita  trade  value,  adding  the  product* 
and  multiplying  the  sum  by  iO.  In  calculating  valuations  from  guaran- 
tees it  should  be  noted  that  the  lower  figure  is  all  the  seller  is  bound  to 
deliver.    For  instance,  3  to  4  per  cent,  potash  guarantees  3  per  cent.  only. 

To  reduce  ammonia  to  nitrogen,  multiply  per  cent,  given  by  .S3 ;  to 
reduce  sulphate  of  potash  to  potash,  multiply  per  cent,  given  by  .54. 

BXPLANATtON  OF  TERMB  C8ED  IN  THBTHJZER  OUARANTEES  AMD  ANALYSKa. 

The  state  law  requires  that  fertilizers  sold  in  Vermont  "shall  be 
accompanied  by  a  chemical  analysis  stating  percentage  of  nitrogen  or  its 
equivalent  in  ammonia,  of  potash  soluble  in  distilled  water,  and  of  phoe- 
ptunic  acid  in  available  form,  soluble  ia  distilled  water  and  reverted  as 
■vnW  as  the  total  phosphoric  acid."  Some  of  the  manufacturers  comply  in 
the  matter  of  guarantees  with  both  the  letter  and  the  spirit  of  the  law, 
while  many  comply  with  the  spirit  only.  All  sorts  of  guarantees  are  found. 
Nitrt^en  is  expressed  as  (1)  nitrogen,  (Z)  nitrogen  equal  to  ammonia  or 
nitrogen  equivalent  to  ammonia  or  (S)  ammonia.  The  phosphoric  acids  are 
expressed  as  (1}  soluble,  (3)  soluble  and  available,  (3)  available,  (4)  some- 
times as  total  only  and  often  also  as  (S)  bone  phosphate  of  lime.  Potash 
is  expressed  as  (1)  potash,  (2)  potash  as  sulphat**,  (3)  potash  equal  to  sul- 
phate or  potash  equivalent  to  sulphate,  (4)  potash -sulphate  or  sulphate  of 
potash.  In  general  it  may  be  said  that  terms  other  than  those  required  by 
Jaw  are  used  principally  to  make  a  show  of  giving  larger  amounts  of  pisnt 
food  than  are  actually  present.  For  instance  a  common  guarantee  ia 
"Nitrogen  equivalent  to  Ammonia,  3.6  per  cent."  This  is  not  a  guarantee 
of  3.9  per  cent,  of  nitrogen  but  of  sufficient  nitrogen  to  form  2,G  per  cent. 
ammonia  or  3. 06  per  cent,  nitrogen  (since  but  83.8  per  cent,  of  ammonia  i» 
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nitrogen).  The  large  amounte  of  bone  phonphate  of  lime  freqttentl;  seen 
in  guaraateea  udd  notbing  to  the  value  of  the  goods,  being  but  the  calcu- 
IfttioD  of  tha  total  phosphoric  acid  into  its  combined  foim  of  tri-calcic 
pbospbaie.  The  terms  potaah-enlphate,  potash  ae  sulphate,  potash  equal 
to  or  equivalent  to  sulphate,  sometiines  mean  one  thing  (potash)  and  some 
times  another  (potassium  sulphate  of  which  Init  U  per  cent,  ia  actual 
potaeb). 

In  this  connection  attention  should  be  called  to  the  Teiy  genera)  claim 
made  directlj  or  inferentially  (i.  e.  by  using  some  such  terms  as  "equal 
to"  or  "equivalent  to  sulphate  of  potash")  that  sulphate  of  potash  is  used 
in  the  goods  sold.  It  is  instructive  to  compare  claims  and  facts  in  this 
matter.  Of  the  110  brands  reported  in  this  bulletin,  97  claim,  directlj- or  bj 
inference,  to  contain  potash  in  tbe  form  of  sulphate.  Analysis  confltms 
the  claim  in  19  brands,  while  in  79  brands,  or  four-fifths  of  thoeefor  which 
tbe  claim  is  made,  the  potash  is i^esent  either  in  thecheaper.and,  forsome 
puriKisee,  somewhat  leas  desirable  form  of  muriate,  or  else  sufficient  chlwiu 
ia  present  in  other  ingredients  to  overcome  an;  beneficial  effects  of  the 
sulpliate.  Brands  actually  conlaining  most  if  not  all  potash  as  sulphale 
are  marked  *  in  the  tables. 

The  figures  in  the  tables  of  analysea  of  licensed  fertilisers  show  the  per 
oenta  or  parts  per  hundred  found  : 

Column  1,  of  nitrogen  derived  from  nitrate  of  soda;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia;  8,  of  nitrogen  derived  froni  organic 
matter;4.  of  total  nitrogen,  being  columns  l,2and8addedi  7,  of  phosphoric 
acid  soluble  in  water;  6,  of  phosphoric  acid  insoluble  in  water  but  soluble 
in  neutral  ammonium  citrate  under  specified  conditions,  and  sotuble  in 
plant  and  root  acids;  9,  of  phosphoric  acid  insoluble  in  water  or  ammonium 
citrate,  and  but  slowly  avilable  for  plant  uses;  10,  of  total  pboepboric  acid, 
being  columns  7,  8  and  9  added;  12,  of  phosphoric  acid  readily  available  to 
the  plant,  being  columns  7  and  8  added;  15,  of  potash  soluble  in  water. 

Columns  6,  11,  IS  and  16  give  respectively  the  percentages  of  nitrogen, 
total  and  available  phosphoric  acids  and  potash  guaranteed  to  be  present 
by  the  manufacturers. 

Columns  6, 14  and  17  show  respectively  the  retail  money  value  at  the 
seaboard  of  the  unmixed  nitrogen,  phoephoricacid  and  potash  found  in  tbe 
fertilizer,  tbe  same  being  based  on  acarefulstudyof  tbe  prices  of  tbe  better 
forms  of  crude  stock  ruling  in  the  leading  markets. 

SELMMO  PRICES  AND  STATION  VALUATIONS. 

The  office  of  the  Experiment  Station  under  tbe  State  law  regarding 
fertilizers  is  simply  to  find  whether  the  compositions  of  the  various  mixed 
goo  J-i  sold  correspond  with  their  guarantees,  or  in  other  words,  whetber 
theguiriiates  statement  is  a  safe  guide  in  purchase.  "Station  valuations'' 
alone,  while  giving  little  information  regarding  agricultural  values,  fnr- 
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nith  ft  common  basis  on  which  to  compare  difEerent  brands,  and  enable 
bajars  to  note  whether  prices  asked  are  warranted  by  values  contained. 

The  oomparlson  of  Statioa  valuations  and  selling  pricee  of  the 
brands  analjreed  this  f  e«r  is  Instructive.  Gronping  106*  of  these  by  selUng 
prices  we  get  tha  following  table : 


B.U[4;Pri». 

Iniroop. 

HKhHL 

LowHt,  Xnncb 

$87.99  and  below. 

16 

74 

62       69.5 

«l38.0O-t29.99 

2a 

60 

48       61.8 

9so.oo-$8i.ge 

36 

79 

01       6S.9 

182.00-984.  W 

18 

80 

67       64.0 

t3S.OO  and  above.  19  SI       S2       68.7  8  6 

A  dollar  spent  for  the  average  low  priced  brands  (below  ISO)  bot^ht 
60.4  cents  worth  of  plant  food  at  retail  sea-board  prices;  a  dollar  spent  for 
average  medium  priced  goods  ($80  to  |85),  84  cents  worth;  and  a  dollar 
spent  for  average  high  grade  goods  (above  |SG),  66.7  cents  worth.  The 
verj  evident  reason  for  this  is  that  the  cost  of  mixing,  bagging,  freighting 
and  selling  low  grade  material  or  make-weight  it  as  great  as  when  higher 
grades  are  handled. 

There  ie  a  large  demand  for  low  grade  goods,  which  are,  as  seen  bj  the 
tabu,  UBuallj  the  highest  priced  in  proportion  to  plant  food  contained. 
General  and  local  fertihzer  agents  report  difflculty  in  selling  the  higher 
grade,  yet  re^y  cheaper  goods,  since  bujers  seek  more  for  quantity  and 
low  price  than  for  quality. 

High  grade  goods  In  general  are  more  likely  to  be  satisfactory  than 
lower  gntde,  because  of  the: 

1.  Larger  proportion  of  the  selliug  price  returned  in  plant  food. 

3.  Oreater  likelihood  that  Srst-clsss  materials  ore  used  in  manufacture. 

Another  example  taken  from  the  tables  in  this  bulletin,  may  serve  to 
make  still  plainer  the  necessity  of  carefully  studying  the  relatjon  between 
guarantees  and  selling  prices.  One  manufacturer  offered  this  spring  in 
Vermont  a  brand  containing  0.7G  per  cent,  nitrogen,  8  per  cent,  available 
phosphoric  acid,  and  1  per  cent,  potash.  Its  average  selling  price  at  sev- 
eral points  was  927.B0.  For  93.20  more  the  same  manufacturer  offered  a 
brand  containing  three  times  as  much  nitrogen  and  potash  and  the  same 
amount  of  phosphoric  acid.  In  the  first  brand  58  cents  worth  of  fertility 
at  sea-board  pric«s  were  bought  for  a  dollar;  in  the  second,  80  cents  worth. 
Yet  mor«  striking  results  may  be  obtained  by  comparing  the  products  of 
rival  manufacturers,  eztreraes  being  48  cents  and  81  cents  worth  bought 
for  a  dollar. 

■  PHces  not  obUIned  on  Toar  bnodt, 
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It  ie  very  doubtful  whether  at  preeent  prices  for  farm  produce,  manj 
farmerB  can  afford  to  pa;  from  40  to  OS  cents  out  of  every  dollar  inveated 
in  fertiliEers  to  the  manufacturer,  laborer,  railroad  and  dealer.  Yet  on 
the  other  hund,  by  careful  choice,  or,  under  aorne  circDmstancee,  by  the 
practice  of  home  mixing  the  use  of  commercial  fertillaers  even  at  present 
crop  prices  may  prove  profitable,  particularly  if  supplemented  by  proper 
feeding  of  farm  stock  and  care  for  the  manure. 

LICBNSKD   FEBTILIZBBS   SAMPLED  BT  STATION.* 

Boirksr  FertUiier  Co.,  Boston,  MUa. 

UBS.  Hartet  Qsrdon  FartiliiOT;  from  stock  of  A.  E.  Fuller, 
Woodstock. 

1792.    Potaih  Fhoipluite;  from  stock  of  Rumsey  and  St.  John,  Cas- 

1B81.  Potato  and  Vegetable  Manure;  from  stocks  of  Oeo.  A. 
Wales,  South  Barre  ;  L.  F.  Fortney,  Plainfleld. 

1S85.  Sqoare  Brand  Bone  and  Potash ;  from  stock  of  H.  B.  Uartin, 
Bradford. 

1982.  Staple  Fhoaphate;  from  stocks  of  Edwards  &  Grout,  Newfane ; 
W.  8.  Holland,  Townsend. 

19H.  StoeklnidBe  Manore  for  Seeding  Down;  from  stocks  of  C.  O. 
&  H.  T.  Leach,  Pawlel ;  Edwards  &  Qrout,  »ewfane. 

UOl.  Stockbridgt  Uannre  for  Stravberriea ;  from  stock  of  B.  & 
Uartin,  Bradford. 

19S3.  Stockbridce  Kannre  for  Top  DrMainc ;  from  stocks  of  Geo. 
A.  Wales,  South  Barre  ;  H.  B.  Martin,  Bradford. 

18S2.  Tan  Per  Cent  Manure ;  from  stock  of  W.  P.  Champion,  Bart- 
ford. 

1980.  Vermont  Granse  Chemicali,  A  Brand ;  from  stocks  of  W.  H. 
Chaznrion,  Bartford;  A.  E.  Fuller,  Woodstock. 

IVTO.  Vermont  OratuM  Chemicals,  D  Brand;  from  stocks  4rf  W.  H. 
Champion,  Hartford  ;  A.  B.  Fuller,  Woodstock. 

Bradley  Fertiliser  Co.,  Beaton,  Haei. 
2000.    B.  D.  Sea  Fowl  Ooano ;  from  stock  of  Ira  W.  Thorp,  Under- 


18B2.  T!n£iiB>i  Lawn  Dressing ;  from  stock  of  A.  Q.  Peirce,  Bur- 
lington. 

1663.  SeedlngDownFertiliaerifrom  stock  of  H.W. Gray,  Cambridge. 

1867.  Seeding'  Down  Uuinre ;  from  stock  of  Clark  and  Chamberlain, 
Bradford. 

1B6B.  Strawberry  Hanore ;  from  stock  of  Clark  and  Chamberlain, 
Bradford. 

2018.  Vermonter;  from  stocks  of  Ira  W.  Thorp,  Underbill ;  Geo.  H. 
Kay,  Walden. 
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Clurk'i  Cove  7artlliiar  Co.,  Bocton,  XsM. 

1985.  Kiiur  Flullp  Ouuio;  from  stooki  of  A.  A.  Olmstead,  South 
Newbury  ;  W,  B,  D.  Avery,  Bradford. 

UH-  Potato  uid  ToD&cco  Kanim ;  from  stooke  of  A.  A.  Olmstead, 
South  Newbury ;  W.  B.  U.  Avery,  Bradford. 

CleveUnd  Dryor  Co.,  doreUad,  0. 

2017.  Hish  Grada  CompUta  Huran  fbr  all  Onm;  from  stock  of  8. 
C.  WheelerTWaterbury. 

2016.  High  Onde  Complsto  IbuianfbrallCropi:  from  stock  of 
M.  A.  Kelson,  MoDtpelier. 

UM.  SvparplioiphAte ;  from  etocke  of  R.  D.  Stewart,  Berlin  ;  D.  A. 
Spooner,  Bauaolph. 

B.  Fnuk  Coe  Co.,  Hmr  Tork,  N.  T. 


1733.  Colnmbimn  Bnuid  Amnumiatod  Bone  SaperphMph&to;  from 
stock  of  Silsbyaod  Knight,  Newbury. 

IftU.  Ezealflior  Potato  Fertiliur ;  from  stock  of  L.  F.  Shore;  ft 
Son,  Lyndoaville.  • 

1988.  Gold  Brand  ExceluorOoano;  from  stocks  of  Silas  Olddings, 
CastletoQ  ;  Geo.  H.  Dunn,  Pownal, 

1031.  Ground  Bono  and  Potash ;  from  stock  of  L.  F.  Shorey  ft  Sod, 
Ljudonville. 

1987.  Hieh  Qrada  Ammoniatod  Bona  Soperphoaphata ;  from  stocks 
of  A.  Semis,  Marshfleld  ;  LorJmer  &  Hac^lairand,  Newport. 

1788.  B«d  Brand  Exealsior  Gnano ;  from  stock  of  Silos  Giddings, 
CastletoD.  ' 


Croekar  FerUliier  and  Chamioal  Co.,  BnlUo,  N.  T. 

3016-  Amnoniatad  Bone  SaperphoaplLate ;  from  stooks  of  A.  B.  & 
H.  I.  U.  Smith,  Morrisville;  C.  H.  Bliss,  Hj'de  Park. 

1912.    ^Mdal  Potato  Xaaiure ;  from  stock  of  G.  W.  Gillis,  Danville. 
2020.    Special  Potato  Xannre ;  from  stock  of  W,  J.  Clapp,  Barre. 

Cnmbarland  Bone  Phosphate  Co.,  Portland,  Ha. 

1829,  Saading  Down  Manure ;  from  stock  of  Valley  Grain  Co.,  Brat- 
lleboro. 

Lirtar'a  Acricnltnral  Chemical  Works,  Newark,  N,  I. 

1999.    Potato  Hannre  No.  1 ;  from  stock  of  H.  V.  Leach,  Bbbcz. 

1859.  Potato  Fertiliiar  No.  2 ;  from  stock  of  Isaiah  Benson,  West 
Woodstock. 

1900.  Special  Potato  FerUlisar;  from  stecka  of  T.  J.  Gagner,  St. 
Johnsbary;  F,  B.  Barlow,  Hartland. 

Lowell  Fertiliser  Co.,  Lowell,  Xan. 

2011.  Animal  Fertiliisr ;  from  stock  of  A.  Barron,  White  Kiver 
Junction. 

2013.  Bone  Fertillier ;  from  stocks  of  A.  Barron,  White  Rirer  Jttnc- 
titm;  O.  B.  Arnold,  Borllngton. 


.V  Google 


MIS.  Potato  niwphftta ;  from  stocks  of  A.  Barron,  White  Rim 
Junction;  G.  B.  Arnold,  Burlington. 

30U.  Tegetabla  and  Vino  Fartilinr;  from  stocks  of  A.  Batnm, 
Whito  River  Junction;  O,  B.  Arnold,  Burlington. 

Padflc  Ouuio  Co.,  Boatoa,  Mmi. 

18M.  Hif  h  Qrado  General  FartiliiST ;  from  stocic  of  Jones  &  kham, 
Burlington. 

1981.  HobsqiM  Qnajio ;  from  stoolu  ot  E.  H.  Wakeman,  Nortli  Troy; 
E.  WalbridKe,  North  Bennington. 

ISU-  Special  fi>r  Potato  and  Tobacco;  from  stock  of  L.T.  AW.  H. 
Laodmsn,  Londonderry. 

Qninnipiac  Co.,  Boston,  Uaia. 

1083.  Plusphate;  from  stocks  of  Hellin  &  Proctor.  Brattleboro;  W. 
R.  Sturtevant.  Hartland. 

1909.  Pino  Island  Phosphate  ;  from  stock  of  E.  E.  H&rris,  llorrit' 
vUle. 

1992.  Potato  Hannre ;  from  stocks  of  Hellin  ft:  Proctor,  Brattleboro; 
W.  R.  Sturtevant,  HartUnil. 

1732.    Potato  Phosphate;  from  stock  of  F.  W.  Pierce,  Fairlee. 

1795.    Seeding  Down  Hannre;  from  stock  of  H.  Ballard,  Foultney. 

Bead  Fertiliser  Co..  Her  York,  N.  T. 

2011.  Chioopee  Com  and  Wheat  Mixture ;  from  stuck  of  S.  P.  Oor- 
don.  Pearl. 

1996.  Veceta1>le  and  Tine  Fertilizer ;  from  stock  of  Uove,  Molt  & 
Taylor,  Burlington. 

Standard  Fertilisar  Co.,  Boston,  Haas. 

Qnano ;  from  stock  of  C.  W.  Atherton,  Waterbury. 

P  ■    ■         "~  "  ~ ..-(-. 

Waterhury. 


Henry  F.  Tncker  Co.,  Boston,  Mass. 


H.  E.  Wlieeler  &  Co.,  Bntland,  Tt. 

2000.    Cora  Fertiliser;  from  etock  of  C.  V.  Uithrop,  Williamstowii. 

2007.  Orasi  and  Oats  Fertiliser  ;  from  stock  of  C.  U.  Laihrop. 
Williamstonn. 

2008.  Potato  Manure:  from  stock  of  U.  U.  I^throp,  WUIiamstown. 

2009.  Boyal  Wheat  Gtaower ;  from  stock  of  C.  U.  Lathrop,  Willianv 

2010-    Superior  Track ;  from  stock  of  C.  U.  Lathrop,  Willianwtown. 
WilUams  ft  Clark  Co.,  Hev  York,  N.  T. 

U27.    Ammoniated   Bone    Superphosphate;   from   stock  of  O.  L 
Miner.  Brattleboro. 

1826.    Potato  Phosphate ;  from  stock  of  O.  L,  Miner,  Brattleboro. 
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"     Potato  Manure.. 

Lister's  Animal  Bon  e&Potasb 

"     Potato  Manure  No.  I.. 

•'     Potato   Fertilizer  No.  2 

"    Special  Potato  Pert... 

"     Success  Fertilizer 

Lowell  Animal  Fertilizer.  . 

"     Bone  Fertilizer 

"    Potato  Pbosphate.  ... 

•'  Vegetable  and  Vine.  . 
P.G.Co'BHighGradeOen.Per 
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in.  COMPARATIVE  VALUES  OF  FERTILIZEES  LICENSED  IN  IBM 
AND  IN  1896. 
Of  the  183  brands  at  commercial  fertilizers  sold  Id  the  State  during 
1895  and  1606,  and  found  by  our  sampiing  agents,  TI  ttave  been  selected 
for  a  compariauD  of  the  charscteTS  of  the  goods  sold  under  theae  braudi 
in  each  of  the  two  j«ars.  Only  those  hrands  have  been  chosen  which 
have  been  found  by  us  both  years. 

AVESA.OB  COUPOSrnOM  OF  PERTILIZBitS  IN  1895  AMD  1890. 


1895. 

18M. 

Pounds     Valuation 

in  a           at  1806 
Hundred.      Prices. 

Pounds 

in  a 
Hundred. 

Valuatton 
atl8»« 
Prices. 

Nitrogen 

Soluble  Phosphoric  Acld__ 
Reverted  Phimphoric  Acic 

Available  Phosphoric  Acid 
Total  Phosphoric  Acid.... 

a.i7 

0.08 
2.46 
2.64 
8.44 
10.08 
8.85 

f6,08 
6.58 
2.46 
1.02 

8.01 

2.26 
6.53 
8.20 
2.86 
8.78 
11.00 
8.B8 

16.80 

8.20 
0.91 

Total  valuation  per  ton.  .. 

110.15 

H9.S6 

A  comparison  of  the  avprage  com  posit  ions  tor  180C  and  1806  in  the 
above  table  shows  but  little  change.  There  ia  slight  increase  in  each  of  the 
three  principal  ingredients,  nitrogen,  available  phosphoric  acid  and 
potash,  the  smounts  being  0.08,  0.20  and  0.08  per  cents,  respectively,  lite 
JQcresse  in  valuation  is  fortj-one  cents  or  a  little  over  two  per  cent. 

Judging  by  Station  analyses,  the  average  goods  sold  in  1894  were  of 
lower  composition  than  thoce  of  any  jcar  Biface  the  Station  began  samp- 
ling and  analysing  fertiliEcr«.  Last  year  there  was  slight  improvement 
in  this  respect,  and  this  year  sees  a  little  further  advance.  The  avetage 
goods  of  the  past  two  years  contain  less  nitrogen  and  available  |Ao«ph(Hic 
acid  and  more  potash  than  those  of  previous  years,  and  are  worth  less  at 
the  same  scale  of  valuations.  They  sell  for  lees  it  is  true,  but  not  as  much 
less  as  they  should  considering  the  decreaw  in  quality  and  the  much  lower 
cost  of  nitrogenous  and  phosphatic  crude  stock. 

In  this  connection  the  following  table  showing  the  average  of  analyses, 
selling  prices,  valuations,  percentages  of  increase  of  coat  over  valuation, 
and  valuations  of  all  at  1896  trade  values  may  prove  helpful.  All  bnadf 
analysed  each  year  since  the  Station  has  had  charge  of  thia  class  of  work 
are  included  in  the  compirison,  each  brand  being  given  oqual  value  in 


Xioo^^lc 


Analyses  of  CouitsBciiA.L  FErniLizEita.  89 

the  cftlcolatHHi,  which  while  not  strictlj  correct  is  the  best  which  can  be 

done  io  the  abeeoce  of  data  Bhowing  the  consumptioD  of  individual  branda. 

Atekaqe  AH1.LTSBS  OF  All  Bkahds. 
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According  to  this  table  the  selling  price  of  the  average  commercial 
fertilicer  Mid  in  Vermont  has  decreased  every  year  until  1B06,  when  it  hae 
lemained  stationary.  Thia  year's  inepection  has  includrd  an  unuBually 
lar^  number  of  high  grade,  high  priced  goods,  and  since  in  the  above 
table  each  brand  hes  equal  value  in  the  average,  the  Belting  price,  as  well 
as  the  average  aaalysis,  is  higher  than  it  would  be  if  we  were  able  to 
make  calculations  giving  each  brand  a  value  proportionate  to  its  use. 
A  comparison  of  the  selling  prices  for  1899  and  1896  of  the  brands 
nuwt  commonly  used  in  the  State  shows  an  average  decrease  of  82  cents 
per  ton  in  selling  price  this  year.  Sixty  per  cent  of  theee  brands  sold  at 
lower  pricee  this  year  than  last,  and  the  rest  at  higher  or  at  the  same  pricee. 

The  high  percentage  of  increase  of  cost  over  valuation  during  the  paat 
three  years  should  be  noted  in  this  connection.  The  cost  of  mixed  gooda 
has  decreased,  but  proportionately  the  cost  of  crude  stock  has  lessened  still 
more.  The  large  buyer  may  well  consider  whether  he  can  afford  to  pay  07 
per  cent  of  the  seaboard  value  of  the  unmixed  chemicals  to  the  tnannfac- 
tnrerfor  mixing,  bagging,  freighting  and  selling  the  goods.  The  home 
mixing  system  is  succesefnlly  practiced  by  many  and  has  much  to  recom- 
mend it.  Those  desiring  information  upon  methods  and  results  of  home 
mixing  should  apply  for  Bulletin  47, 

Although  the  beet  goods  were  sold  in  1888-89  at  higher  prices.although 
the  lower  pricee  of  the  present  are  not  proportionate  to  the  fall  in  crude 
stocks,  and  althonghmanufacturera'chargesfor  manipnk ting  the  goods  are 
larger  than  before,  yet  a  dollar  purchases  as  much  plant  food  this  year  as  at 
any  previous  time  in  the  history  of  the  trade  in  the  State.  But  if  former 
pricee  were  fair,  present  prices  should  be  lowered,  because  of  the  compara- 
tive cheapness  of  fertilizing  ingredients.  Intelligeiit  study  of  guarantees, 
anal^ee  and  selling  prices,  together  with  due  regard  to  crop  performance 
of  the  goods  in  the  past  will  usually  result  in  satisfactory  purchase. 
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IV.    ANALYSES  OP  MISCELLANEOUS  FERTHJZERS. 
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Station  Nos.  1599-1000-1608-1609,  The  low  grade  of  tlieee  gcoieit 
due  to  their  being  somewhat  wet  and  to  Incomplete  eztrscticn  of  fat. 

Station  No.  1010.  This  material  is  probabl;  either  Panuukey  Phoe- 
phate,  a  eoft  marl-like  material  mineil  In  Virginia,  or  s  Florida  Boft  phoe- 
phat«.  It  contains  practically  nothing  but  phosphoric  acid.  Although 
yielding  about  one-half  its  phoapbatic  contents  to  the  cbemiat's  solrents 
as  "arailable,"  it  is  advised  to  use  Bparingly  at  flrat  asite  availability 
to  plant  growth  is  not  yet  definately  eettled. 
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AHALTBBB  07  ASHKS. 
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BOCTBCK. 

BECEITBD  FBOK. 
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1 
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liSBSl 

C.  F.  Tillotson.  Horriiivi)le.  .. 

1.S7 

3.93I4.5O 

3.08  80.00 

1570Twinei7,. 

Aibert  Sargent,  Brookfleld  - . . . 

2.69 

0.97:3.66 

8.56 

1571  Vermont . 

7.07 

3.66  9.78 

4.40 

1573,  Canada  .. 

W.  H.  Hutchinson-  Braintree 

9.69 

a.785.47 

3.79 

IftTSiLimaKiln 

W.  B.  Fonda,  St.  Albans...  . 

1.88 

OM'2.22 

0.89 

1583  Canada  .. 

L.  a.  B.  Gannon,  BurUngton. 
Ei.  Hillen,  WoBtmingter  West. 

8.58 

3.Bli6.09 

1.69 

30.53 

15641 

a.70 

1.208.99 

S.19 

15M,         " 

L.  a.  B,  Cannon,  Burlington. 

5.17 

1.G36.69 

1.78 

31.36 

ISSflUnleach'd 

Ida  Mann,  Bandolph 

4.68 

1.D76.17 

1.76 

1587;  Leached. - 

i.ai 

0.82  3.03 

1.49 

1588 

0.  F.  Tanner,  Springfield""! 
C.  M.  atebbing,  Wolcott 

3.86 

1.89  5.36 

1.13 

1S97' 

e.05 

3.59  8.64 

2.83 

ma 

Lime  Kiln 

Oeo.  Cassie,  Barre 

3.71 

1.66  5.S7 

1.14 

8.89 

30.87 

Thirteen  eamplea  of  ashes  varied  from  1.21  to  7.07  per  cent,  soluble 
potash  &ndfrom0.89  to  4.40  per  cent,  total  [dioephoric  acid.  Disregarding 
the  effect,  chemioal  or  mechanical,  of  other  ingredients,  and  taking  into 
account  only  the  three  ingredients  stated,  soluble  and  insoluble  potash  and 
tAtslphoephoric  acid,  the  best  asbea  were  nearly  five  times  as  good  as  the 
poorest.  The  prices  of  this  class  of  goods  is  not  always  in  accordance 
with  quality.  It  is  beat  to  buy  on  Elzperiment  Station  analysis.  Some 
dealers  sell  subject  to  discount  in  case  Station  analysis  shows  deficiency. 
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Analybbs  of  Muck. 
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C.  M.  Densmore,  Jamaica 

E.  C.  OttIb,  HaucheeMr 


A.  B.  Stoddard.  West  Burke.. 

John  Spoouer,  Baosburgh 

U.  K.  Robbina.  Brattleboro.... 
a  I.  Smith,  Holndoee  FalU... 


CM.  Stebbina,  Wolcot 

M.  F.  Sullivan.  St.  Albane.... 
C.  M.  Scarff.  Burlinxton 
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!  1 
8.45  M.5.M,(a 
3.23  97.77 1-« 
42.97  57.03  3.00 
1.76  28.84  l.ffl 
17.70  83.30  8.(8 
1 78.81 2.71 
10.52  89.483.5! 
'34.64.75.883.01 
"".O6'l9.940,a) 
85.39  64.S1  iM 
74.04|26.U«O.H 
67.80,32.30 1.M 
5.4494.5e3.1t 
86.2978.71  tO: 


Fourteen  samples  of  muck  varied  from  O.EO  to  8.(i8  per  cent,  nitrogeii 
in  dry  matter.  Thoae  containiDg  Email  amounts  of  Ditrogen  were  mutlit 
fall  of  sand  and  earth,  as  shown  by  high  ash  percentages. 

Analtses  or  "Cohflste"  Febtilizers. 
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MATERIAL. 

RECEIVED  FROM. 

PHOSPaOHlC   ACID. 

1 
1 

1 
1 
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i 

11 

1566 
1540 

1591 
1606 

"Ught" 

"Dark" 

Lister's  Success. 

Uowker'eFlower 

Food 

LoudeviUeBro8..Wil- 

liStOD 

R.  L.  Stickle,  Shafts- 
Rutland  Fire  Clay  Co 
Rudand 

l.58'3.65 
1.87  7.84 
1.486.30 

1.74  6.86 

6.659.70 

1.24 
1.32 

B.65 
2.95 
8.86 

8.04 

0.»4 

13-90 
10.79 
9.66 

11.14 

11.  B6 

iM 

3S9 
141 

8.I014D 

11.01 8.(7 
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Station  Noe.  1565-1566.  The  parties  aendiog  these  samples  claimed 
Iheiu  to  be  fairlj  repreBentatiTe  of  goods  sold  them  as  one  and  the  same 
thing  and  under  one  brand.  One  waa  of  a  light  and  the  other  ot  a  dark 
color.  Analyses  showed  aimilarit;  in  nitrogen  and  potahh  percentage 
but  coDslderable  difference  in  total  phosphoric  acid-  No.  1546  is  the 
analTsis  of  the  officiailj  taken  sample  from  the  dealer's  stock  from  which 
it  is  claimed  that  the  goods  in  question  were  bought. 


Analyses  of  Uiscbllaneoi 


I  FBSTiLizi»a  Material. 


BECKIVKD  FROM. 


mi 


1S67  Home-Made  Fertili»r  E.  H.  Hallett.  St.  Jobnsbury  Ctr. 


tSBSlRefuse  Heat  Coke  ....  H.  A.  Nott.  Burlington... 

1804;Rock J.T.  Whitlock,  Brandon  . 

UOTi"Ameola" Geo.  Caseie,  Barre 


iJo-lBiO-OO 
!80.S9,0.00 
:GO.8e,O.0O 
10  1.541.  .. 
.0. 14.0.84 


Station  Noa.  1567-1568-1569.  These  goods  were  made  from  fresh  meat, 
bones,  fish  scraps  and  sand,  and  are  considerabJj  less  valuable  weight  for 
veight  than  bam-yard  manure. 

Station  No.  1604.  This  material  was  claimed  to  have  been  found  benc- 
flcial  as  a  fertilizer.  The  same  amount  of  phosphoric  acid  and  potash  as 
is  present  in  a  ton  of  this  material  may  be  bought  in  the  best  forms  for  46 

Stati<ni  No.  1607.  It  is  claimed  that  "Ameola"  is  a  natural  product 
dredged  from  the  bottom  of  a  deep  lake  in  Southern  Florida.  The  same 
amounts  of  plant  food  in  the  best  forms  may  be  bought  at  piices  lower 
than  those  quoted  with  this  sample  to  the  party  sending  it  to  the  Station. 
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AGRICULiyRAL  EXPEfllMENT  SIATION. 

BULLETIN    No.  53. 

AUGUST,   1896. 
The  Pollination  of  Plums. 

I.  SuwiART.     (Page  47). 

II.  ComiON  OBCHABD  0B8BRTATI0NB.     (P&gM48~49l. 

III.  CRO88-F0UJN1.TI0N  AND  FBTrnT0IJIE88.     (Pitges  49-50). 

IV.  Cross-Pollination  in  Plumb.    (Pagea  SO-sa). 

v.     Botanical  Rxlatiosships  or  Pluus.  (Pagee  S7-62). 

I.    COHSPBCrus  or  Cdltitated  add  Native  Speciks.  (Fagee  ST-69) 
i.    RxMARKS  UPON  Botanical  Oroups.    (Pages  5EMI2), 

VI.  QUOTBD  OPiNlONe  ADD  Obsertationa.    (Pages  03-04). 

VII.  QUBBIBS.    (Page  64). 
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Pbbb.  U.  H.  BUCKHAM,  €X-offleio,  Burlington. 
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|y*Copieg  of  the  reports  and  bulletins  of  the  Station  ai«  aent  (ks  of 
charge  to  any  address  upon  application. 

ly Address  all  communications,  not  to  individual  officers,  but  to  the 
Agricultural  Experiment  Station,  Burlington,  Yt. 

Offices  and  laboratories  are  at  Experiment  Station  building,  ooner 
Uain  Street  and  University  Place. 

Esperiment  E^rn  and  buildings  are  on  the  WUliston  road,  adjoining 
the  University  grounds  on  the  east. 
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THE  POLLINATION  OF  PLUMS. 

By  F.  A.  Wapgh. 

I.    STJHUARY. 

n.    Flimu  uv  very  nnoartaiit  in  Mttinc  flrait.    A  part  of  this  m- 

MTtaiaty  Msma  to  bo  dn*  to  l&ck  of  proper  oroH-poUin&tion.    To  Mctira 

eroM-polliution  plnmi  of  dilftrant  ▼arMtiaa  ihonld  bo  cloMly  plantod, 

or  idoiii  of  difltomt  T&ri«tiM  should  b«  set  into  tho  tope  of  tnos  which 

do  not  bou-  utiifhctorj-  crops  of  fhiit-    ( Pmg—  48-49.) 

in.    Craas-polliii&tioii  u  ftn  important  &ctor  ia  dotanniiiitig  the 

cropsafp«ftrB,  SipplM.Biapu,  strAwbarriM  and  other  ftnita.   (Page  49-) 

IT.    CrosB-polUiMtioik  in  plums  u  provided  for  bj  several  natural 

tdsptatinu.  espeeiallr  by  the  defbotiTeness  of  flower  parts  and  by  the 

■torility  of  certain  Yarieties  toward  their  own  pollen     (Fages  5&-660 

T.  American  Tarieties  of  cnltivated  plnnu  have  arisen  from  sat- 
eral  diitinqt  botanical  species.  These  Tarieties  retain  more  or  less  the 
characters  of  the  partait  species,  and  thns  may  be  jndced  to  some  ez- 
tSBt  by  their  parentage  It  is  thought  that  the  botanical  relation- 
ships of  varieties  will  prove  to  bs  the  best  guide  to  their  affinities  in 
enMS-poUinSition.    (Page  57.) 

The  eeonomie  eharaeters  of  these  groups  m^  be  generalised  a* 
follows: 

European ;  (Fmnns  domeitioa);  hardy;  best  and  most  salable 
frniti  peiibet  pistils ;  not  good  pollen  bearers.    (Page  59.) 

Kyrobolan ;  need  as  stock,  but  losing  in  fhvor,  being  supple- 
mented by  Marianna  and  Americana  varieties.    (Page  99. ) 

Japanese ;  comparatively  new ;  relative  value  nncartain ;  several 
Tarieties  practically  hardy.    {Page  99.) 

Anmioaaa  group ;  the  Western  wild  plnm ;  very  hardy ;  fruit 
good  but  inferior  to  European;  good  stocks;  very  delicate  sexually  ; 
usually  requires  cross-pollination.  Eastern  forms  (var.  nigra)  are 
evea  more  hardy  than  Western  forms ;  range  further  north ;  stronger 
pistils;  weaker  DoUen  bearers.    (Page  59.) 

Wild  Qoooe  (fa^nip ;  about  as  hardy  ee  Japanese  plums ;  thought 
tonaed  croes-pollination  and  to  be  weak  pollen  bearers.    (Page  81.) 

Marianna;  probably  a  hybrid;  sexually  weak;  uncertain  bearer: 
chiefly  need  as  stock    (Page  01} 

Chicasaw;  of  Southern  origin;  donbtfiilly  hardy  in  Termont; 
many  proliflc  and  desirable  varieties.    (Page  61.) 

VI.  Eminent  horticulturists  and  botanists  agree  in  the  geneial 
desirability  of  cross-pollination  in  plums.     (Pages  62-d4.) 

TU.  Altheui^  we  have  gained  some  knowledge  as  to  the  pollina- 
tion of  plunu.  there  are  yet  many  questions  ofpraotical  importance  and 
theoretical  interest  open  to  investigation.  It  is  hoped  that  this  bulle- 
tin will  call  attention  to  some  of  these  unanswered  questions  and  direct 
the  reader  to  further  observation  and  reflection.    (Page  64.i  .  >  t 
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II.    COMMON  ORCHARD  OBSERVATIONS. 

Among  the  multitudinous  uno«rtainti«fl  of  fruit  growing  the  produc- 
tion of  a  crop  of  plums  presenta  tile  greatest  cambinatiou  of  obscure  and 
unmanageable  factors.  Eren  if  a  heavy  crop  of  fruit  is  set,  the  curculio, 
the  gouger  and  the  brown  rot— all  peculiarly  hard  of  auppreaaion— remain 
between  it  and  the  market.  But  there  ar«  man;  uncertainties  iu  the  sel- 
ting  of  the  crop.  At  times  plum  trees  are  so  greatly  overloaded  with  fruit 
that  the  branches  maybe  broken  to  the  gronud.  Other  vaKetiea,  ortbe 
same  varieties  in  different  looalitias,  or  the  same  trees  in  different  yeua 
may  show  hardly  any  fruit.  Moreover  this  condition  of  varying  fruitful- 
ness  is  largely  independent  of  the  crop  of  bloesoms  which  the  trees  ms}' 
produce.  Plums  are  notably  prolific  bloomers  ;  yel  many  trees  are  loaded 
with  blosioma  year  after  year  without  the  smalleat  result  in  fruit.  A  crop 
of  plum  blosjonu  ia  no  satisfactory  indication  of  a  6rop  of  plums. 

These  are  matt«rs  ot  common  remark.  Observant  orchardibta  bsTe 
long  ago  learned  to  shun  unproductive  varieties  and  to  destroy  the  mort 
■  nearly  sterile  trees.  More  recently  it  has  become  customary  to  refer  casn 
of  total  or  partial  sterility  to  lack  of  cross- pollination,  and,  proceeding  on 


NOTS.  Followlai  tha  belter  uw^  of  the  prwent  day,  the  t«rm  "fertHlutloD," 
ana  nil  Its  derlvatlvas  have  been  dlsoardail  as  fsr  as  pauible,  and  the  termi  ■'polUii*- 
tloa"  and  "feoundatloQ''  snbatjtuled.  PalUnatlou  retera  to  the  application  of  the 
poUen  to  the  gtlsina  ol  a  (lower,  whether  nnlnnlly  or  artlflclallr  accomplitbed. 
Fecundation  applies  to  the  actual  union  of  the  reproiuctWe  luhitance  In  the  pollen 
grain  with  the  esg-hacleuB  ot  the  youns  seed  or  ovqIb.  Thmi  Tecandatlon  roarn 
nuir  not  fallow  poltluatlon.  The  Iurm  fertilization  may  aometlmoi  be  UHfnl  In 
retsiTlDi  to  both  prooBBses  t(«etber,  or  Id  caam  where  It  Is  desirable  not  tomato 
dlstlDctlOQ  between  the  two.  For  a  dlBOUSSlon  of  llila  subjactsee  Proceedlogs  31adl- 
■on  Botaulcal  Uonzrou.  1SB3,  pige  34. 


^^^\\U\\n  lITjJ       0      I  I  may  help  Bome  reader*  to 

SU^,it«~^i'..^^^IUjM^^~f-Btj\t      [  auderslandoertalntern. 

^^^Wh^^ y  necBBSarlly    oscd  In   Ihh 

It        W         '  '  bnlletln.    The   poUen,  or 

"pollen     dual."     ia     tb* 
(aanilly)  yellow  dnti 
\f  borne  within  the  antbei*- 

FlGDHE  I.      DlAOKAU  Of  PLCU  BUMCOlt.  AQ   aOtheT  la  DIM  Of  tbf 

little  pollea  sacks  taken  by  itself.  Aa  aath-r  with  tbe  alendar  stem  supporUnc  it 
co[iatltnt«a  a  itamen.  The  pistil  la  made  op  of  thj  atlcma.  the  ityle.  and  the  ovsrir. 
ThesUsma  reoelveathe  pollen  when  pollination  cakes  place.  Tbe  style  bmtraly  tbe 
stem  between  the  Btlsma  and  the  orary.  Tbe  OTary  contains  tbe  wed  or  seeds ;  and. 
In  the  ease  of  the  plniu,  ealargea  to  make  the  frait 
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this  tbeorr,  mixed  plftntiDg  and  the  inter-graftiDg  of  different  Tarietlea 
have  been  frequently  advised  and  practiced.  Casee  which  lend  euppoit  to 
this  theory  will  oocur  to  almost  every  horticulturiBt.  Ur.  L.  M.  Uacomber 
of  North  Ferrisburgh,  Vt.,  has  a  tree  of  naturalized  plum  from  Minne- 
sota (the  typical  Prunue  Americana],  which  bloesomed  heavily  each 
apriog  but  did  not  bear  a  fruit  for  several  years.  Later  a  tree  of  another 
variety  standing  near  it  began  to  blossom.  The  first  year  after  the  blos- 
soming of  the  Lawrence,  and  each  succeeding  year,  the  Minneaota  plum 
bore  heavy  loads  of  fruit.    Similar  cases  could  be  cited  indefinitely. 

III.  CROaS-POLLINATION  AND  FRUTTFULNE9S, 
The  influence  which  cross- pollination  is  assumed  to  have  in  the 
iocreaied  number  of  plumj  set  in  certaia  cases,  is  analagoue  to  that 
which  has  been  shown  to  exist  with  many  other  plants.  Cross- pollination 
(or  cross-fertilization)  is  associated  in  the  popular  mind  with  the  produc- 
tion of  wonderful  new  varieties  of  fruits,  flowers  and  vegetables, — with 
hybrids  and  colored  plates  and  fruit-tree  agents.  But  in  the  light  of  more 
tlioughtful  atndy  it  seems  doubtful  whether  this  is  the  chief  role  which 
nature  intended  for  cross-pollination,  or  whether,  indeed,  it  is  a  natural 
role  at  all.  It  seema  rather  that  cross-pollination  has  its  best  usefulness  in 
its  immediate  effects  In  provoking  certain  flowers  to  bear  fruit  which  oth- 
erwise would  have  been  abortive,  or  in  stimulating  certain  fruits  to  a  more 
perfect  development  than  they  would  attain  through  self  fecundation. 
Waite*  has  recently  shown  the  importance  of  cross-pollination  with 
certain  varieties  of  pears;  and  the  same  author  says:f  ''Apples  are  more 
inclined  to  be  sterile  to  their  own  pollen  than  peers.  With  the  former  in 
the  great  majority  of  cases,  no  fruit  resulted  from  self-pollination."  Beach^ 
has  shown  that  several  varieties  of  grapes  are  more  or  I  ess  self -sterile;  and 
Oreea|  has  added  some  useful  notes  in  the  same  line.  Baileyi^  asserts  that 
oar  native  plums  "do  not  fertiliEe  themselves;"  and  the  experiments  of 
Heldeman^  with  varieties  of  Prunuit  Aiaericana  indicate  not  only  fre- 
quent self -sterility  but  slso  a  remarkably  capricious  selective  affinity 
among  certain  varieties.  It  is  in  the  A,  B,  C  of  strawberry  culture  that 
certaia  varieties  normally  bear  pistillate  blossoms  which  require  pollina- 
tion from  other  vaiietiee;  and  that  certain  other  sorts  are  particularly 
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useful  for  the  quantity  and  prepotency  of  their  pollen.  It  secme  poaaible, 
or  even  probable,  that  nhen  we  have  gone  a  little  deeper  into  the  qnestkn 
of  the  pollination  of  apples,  pears  and  plums,  we  will  designate  (heir 
sexual  capabilities  and  affinities  as  posilively  as  we  do  now  those  of  the 
strawberry.  It  is  evident  that  when  our  knowledge  of  these  fruits  gains 
that  degree  of  exactness  we  will  have  made  a  great  advance  in  porotdog;- 
In  the  meantime  we  ma;  regard  it  as  the  soundest  practice  to  plant  plum 
trees  thickly  together  and  to  see  that  the  varieties  are  well  mixed. 

IV.  CROSS-POLLINATION  IN  PLUMS, 
Cross-pollination  is  advantageous  to  many  varieties  of  plums,  and 
necessary  to  at  least  a  few.  This  preference  for  foreign  pollen  is  not  con- 
fined to  the  blossoms  of  cultivated  varieties,  but  shows  itself  quite  unmis- 
takably in  many  wild  plums.  The  aboriginal  forms  of  Prunus  .Ameri- 
cana seem  to  be  especially  delicate  in  their  capabilities  of  fecundaticm. 
To  meet  this  need  plums  do  not  naturally  depend  alone  on  the  chance 
transfer  of  pollen  by  insects  or  wind,  but  cross-pollination  is  provided  for 
and  self-pollination  is  provided  against  by  various  inlereFting  modlfics- 
tlons  of  the  typical  flower. 

The  form  of  the  flower  may  be  changed.  There  are  possible  six  dis- 
tinct variations.*  In  two  of  theee  the  pollen  and  stigma  mature  at  different 

TbcM  forma  lire  claulfied  by  Dnrwln  la  "DKTsrent  Fonnt  of  Flowcn  Id 
Plsjit«ar  the  Sams  Spvcles,"  and  the  clsssiflcatlon  has  been  recentlrappliedtoplnois 
br  Heidemui  fa  hfa  utlole  on  'The  SeiniJ  Afflnltles  of  Prunn  Americana."  refeittd 
to  elsewliere.    Thef  &reu  rollDHB: 

L  Those  In  which  the  ■Uimuuid  the  pallen  mature  atdlflersntlJme8.—/Xf*«tdiuH. 
a-    Those  In  which  the  stiema  h«  paued  the  receptive  stacsbafor*  thepollaa 
matQ  res. —Pmlengjmiiiis, 

b.    Those  Id  whloh  the  pollan  rlpeiu  beFim  the  aUrma  la  reoepllve,— /VnCrraH' 
drm. 
II.   Thcselnwhioh  the  pistils  are  either  much  lonaer  or  mneh  shnnnr  than  tba 
Btame  n  t,—lfeltrastjltd. 

a.  Those  la  whioh  the  pletlls  are  much  louK<r  than  Iha  atamena,— £j>v-.>'*i'^- 

b.  Those  In  which  the  pistils  are  maob  shorter  than  thestamens.—AlBri-jtH''- 
ILL    Those  bearing  (lowers  aeinollr  Imparlsot,— .Ai'.uj'iki'. 

a.  Tliose  In  whiob  the  piBtlliare  uormaK  but  the  anthers  dBfectlrB,~C>iu- 

b.  Those  In  which  the  anthera  are  normal,  but  the  pistil*  dcfsatlve.— •iaSVw- 
AccordIng  t«m;own  abearratloDS  the  protrrosynona  forma  are  relatlveiT  tOD- 

monln  the  Western  wild  plum,  the  trplcal  Prtinits  Amtrtcana,  and  its  varieties.  Pto- 
terandrDOa  forms  are  Infrequent  and  not  pronoanced,  though  E>n>feanor  Sarsent.  who 
makes  /mmij  nigra  separate  from  P.  Amfricana,  meutlons  prolerandry  as  cbanw- 
terlatlc  of  tbatspedss.  Looc-atrled  forms  are  rather  frsqueDt,  bat  I  have  DOIseCD 
the  a:,  ort-atrled  forms  outside /Viiini  Virgimiana  and  P.ieratina. 

The  etrnodlceclDiu  form  I  have  oever  aeeo.  noranr  pronaauoed  sugseslton  of  It: 
thougb  the  and romon (scions  form  Is  very  common  both  In  Prmmi  Amtricaia  and  f' 
Chicaia.  It  la  only  leas  common  among  varieties  of  the  Wild  OooBe  group,  and  mar 
be  toand  among  the  Japanese  varieties,  or  even  among  th*  varieties  of  Pmnm 
duKHrica,  where  It  is  most  UDuanhl.  The  Marl  anna  plumUalso  often  andiomono- 
oions.  A  ver;  large  proportion  of  blossoms  r.ited  In  the  succeeding  tables  as^  bavlnc 
defective  plstl  Is,  belong  to  iblselssa- 
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timet;  in  two  fonuB  the  pistils  are  either  much  ihorter  or  much  longer 
th&D  the  Btamens;  and  tn  two  the  flowers  are  eexuallf  imperfect,  one  or 
the  other  of  the  eseential  orgaoB  being  defective. 

Any  one  of  theee  arrangements  in  a  blossom  ueuallj  renders  it  incap- 
able of  self -fecundation.     It  is  probable  that  each  of  these  six  forms  occa- 
nonall;  appears  in  plum  blossoms,  particularly  in  varieties  of  the  Ameri- 
cana group;  but,  aside  from  the  one  bearing 
imperfect  pistils,     I    am  inclined    to  believe 
that   these   diversities   have  little  immediate 
sitcnificance.     They  may  be  of  some  slight  in- 
terest to  theoretical  biology  in  throwing  some 
lighten  questions  of  evolution,  but  they  are 
so  infrequent  as  to  have  no  perceptible  influ- 
ence on  the  fruit  crops.    The  several  special 
modifications  would  need  to  he  much  more 
nniform  in  their  occurrence  than  I  have  found 
PiouRE  2.    Blossom  of  Wild  .,,,,.  ...  -j       j  e 

fi.vii.  prunus  Amtrtcana.  them  before  they  cou  Id  be  considered  a  safe 
saowmr,  pkoteroovbv.  gyijg  ^  the  afllnitiea  of  varieties  for  croes- 
pollination  as  suggested  by  Mr.  Eeideman.  The  efficacy  of  these  various 
forms  in  securing  croas-pollinatios  is  yet  awaiting  demonstration.  In 
the  very  marked  case  of  proterogyny,  illustrated  from  a  photograph  in 
Figure  3,  the  pistils  were  protruding  through  the  closed  petals  at  least 
five  days  before  the  pollen  was  ready  on  the  same  blossoms,  and  six  days 
before  pollen  was  ripe  on  any  other  trees  in  the  orchard.  The  stigmas  ap- 
peared to  be  receptive  all  the  while,  yet  these  trees  are  bearing  a  heavy 
load  of  plums.  Moreover,  a  few  of  the  artificially  covered  blossoms  on 
these  trees  set  fruit. 

Without  reference  to  adaptations  for  cross-      r  ■       — 

pollination,  it  is  to  be  remarked  that  the  species  j- 
iVunu*  Americana  is  exceedingly  variable  in  all  L 
its  characters,  especially  in  its  fiower  parts.    A      I  • 

form  which  always  beaiv  fiowers  without  petals,  Ij 

which  was  sent  from  Ottawa,  Canada,  is  shown  | 
in  Figure  8.  Hr.  Heidemau  mentions  a  tree  in  his 
orchard  which  uniformly  bore  flowers  with  twin 
ovaries,  or  even  with  three  united  ovaries  in  a 
single  hloeaom;  and  a  case  of  the  same  sort  has 
come  under  my  own  observation  in  a  scion  of  a 
"Minnesota"  seedling  in  the  orchard  of  Hr.  L.  M. 
Haccnnber. 

The  defectiveness  of  pistils  in  many  blossoms, 
however,  aeemato  me  to  be  a  more  serious  matter,  blossoms  < 
It  is   of  much    more  frequent    occurrence   and    btylbd  a> 


.V  Google 


52  BCLLETIH    5S. 

appears  to  repnaent,  in  a  majority  of  caaes,  a  diseased  or  atrophied  cosdi- 
tion  of  the  pistil,  rather  than  a  healthy  modification  of  form.  Profeeaoi 
Qoff,  who  has  given  this  question  diligent  study,  la  inclined  to  attriboM 
many  cases  of  defective 
pistils  to  inclemencies  of 
climate,  and  an  examiuS' 
tion  of  the  abortive  Mgin 
itself  would  give  rather 
)  that  idea  than  the  notim 
of  a  definite  eTolutimary 
~  modification.  Howeva, 
■  the  theory  of  damigt 
from  cold  weather  is  not 
supported  by  the  notes  which  we  have  collected,  as  will  appear  later. 

With  a  view  to  xaining  some  light  on  these  queetiona  a  large  number 
of  plum  blossoms  hare  been  examined  this  spring.  While  the  number  at 
blosBoms  examined  from  any  single  sample  was  too  small  to  warrant  an; 
dogmatic  judgment  of  the  variety  represented,  the  total  number  of  Uos- 
soms  azamiued,  (about  2,000)  and  the  careful  manner  in  which  the  wotb 
was  done,  under  the  microscope  in  the  laboratory,  will  justify  us  in 
making  some  generalizations  from  the  whole.  The  record  of  these  labors- 
tory  examinations  will  be  subsequently  published  in  an  annual  report- 

The  term  "  defective  pistils"  in  this  bulletin  includes  all  imperfectiooa 
which  evidently  would  make  fecundation  impossible.  In  very  many  csies 
no  trace  of  style  or  ovary  was  to  be  found.  In  many  other  blossoms  ■ 
small,  rudimentary  pistil  was  present,  which  had  plainly  f  ^ 
ceased  to  have  any  vital  significance.  These  several  defecte 
seem,  for  the  most  part,  to  be  only  degrees  of  the  same  weak- 
ness, whether  that  weakness  be  sexual  invalidity,  evolution- 
ary adaptation, the  result  of  severe  weather,  or  something  else. 
In  the  aggregate  the  defective  pistils  are  numerous  enough 
to  be  taken  into  serious  consideration. 

In  the  laboratory  examinations  several  samples  showed 
100  per  cent  defective  pistils.  Obviously  no  crop  can  be  ex- 
pected from  trees  which  these  samples  fairly  represent.  Cases 
in  which  trees  fail  to  set  fruit  after  being  loaded  with 
blossoms  will  be  remembered  by  every  horticulturist.  Doubt-  aoon'^^i' 
lees  many  such  instances  of  sterility  occur  through  lack  of  rSnS.^P'^'- 
pistils.  The  Marianna  is  notably  a  shy  bearer.  Its  record,  «  ^i«™""* 
as  shown  in  Table  I  seems  to  show  a.  reason.  Its  evident  sexual  wesknest 
may  also  be  some  confirmation  of  its  hybrid  origin. 

The  difFerences  in  the  average  percentages  of  defective  pistils  in  the 
several  groups  can  not  be  regarded  as  purely  accidental-  The  compariaoD 
may  best  be  seen  in  Table  I. 
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TABLE  I.     COKPABIBOH  OP  GKOUPS 
In  Ibfl  Uatter  of  DeTectlve  Plstili. 


OBOUF. 

ToUl 

££oW. 

p™ 

i 
1 

1 

US 

From  this  it  appears  tfaat  about  one-half  of  the  plstila  of  the  Marlanna 
were  defective ;  over  oua-fouith  in  iVunu*  Americana,  (the  common  wild 
pJum),  only  a  little  less  in  Pmnut  hortulana,  (the  Wild  Qoose  group), 
abont  ono-Bizth  in  the  Chicagaws  and  Japanese  plains,  and  only  one- 
twentieth  in  the  European  varieties  iPmniia  dometlica.}  The  great  dis- 
crepancy between  the  wild  forms  of  the  typical  Pruntu  Americana 
(mostiy  Weatem)  and  the  variety  nigra,  (mostly  Eastern)  is  a  point  of  con- 
siderable interest.  Besides  furnishing  anolhEr  chaiactcr  in  justiflcatiunof 
a  division  between  the  two  forms,  it  gives  &  valuable  hint  to  those  who  are 
looking  for  new  garden  varieties.  It  is  worth  remarking,  however,  in  this 
connection  that  the  variety  nigra  does  not  bear  so  much  pollen  as  the  type 

Some  of  the  individual  records  in  the  laboratory  examinations  are 
open  to  more  or  less  explanation.  For  example,  Mr.  ManeoQ  writes  con- 
cerning a  Wild  Goose  Seedling  iPmnue  hortulana),  wliich  showed 
87.0  per  cent,  defective  pistils:  "  It  is  only  two  years  old  from  seed,  and  is 
Qowering  for  the  first  time.  It  is  my  experience  that,  almost  invariably, 
varieties  when  they  begin  to  bloom  set  little  or  no  fruit.  As  they  get  age 
some  become  very  fruitful,  while  others  always  fruit  scatteringly.  The 
youth  of  this  tree,  I  think,  fully  accounts  for  the  defectiveness  of  the 
female  parte."  It  seema  impossible,  however,  with  present  data,  to  Hnd 
any  constuiC  connection  between  defectiveness  of  pistils  and  conditions 
of  soil,  cultivation  or  climate.  It  should  be  noted  that  the  same  tree 
varies  from  year  to  year.  The  pIstUs  may  be  ail  defective  one  year,  and 
all  sound  the  next. 

Different  varieties  vary  greatly  in  the  amomit  of  pollen  produced. 
This  variation  seems  also  to  follow  somewhat  the  specific  parentage  of  the 
TarietieB.  Tfana  plums  of  the  Americana  group  are  generally  more  abun- 
dant poUen  bearen.  The  Chicasaw  plums  are  rather  weaker  pollen 
bearers,  though    they  seldom  show  serious  deficiency.      The   Japanese 


pluma     are    bUU    weaker,    while    the    Mariaiina  Is   distinctly  iBcking 
in  the  quantitj,  and  perhaps  also  in  the  quality  of  pollen  produced. 

A  comparison  of  the  several  groups  as  pollen  bearers,  is  made  in  Table 
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In  connection  with  an;  estimates  on  the  point  of  comparative  poUinatinE 
eCQciencj  several  things  have  to  be  takes  into  account.  In  the  first  flwx 
any  estimate  of  the  quantity  of  pollen  borne  must  necessarily  be  very 
rough.  Id  the  second  place  there  may  be  a  difference  in  the  quality  of  tba 
pollen,  t  have  examined  some  samples  in  which  many  imperfect  giaioa 
could  be  noted  with  a  low  power  lens.  In  other  samples  apparently  w«ll 
formed  grains  would  fail  to  respond  to  micro-chemical  testa  for  proto- 
plasm (Millon's  reagent),  leaving  a  strong  presumption  against  their  ability 
of  fecundating  the  ovules.  But  above  all  this,  the  pistils  of  many  varietie* 
appear  to  have  a  pronounced  selective  ability  whereby  they  refuse  certain 
pollen  while  receiving  readily  pollen  from  some  other  source.  Our  kno"'!- 
edge  is  very  imperfect  on  all  these  pointa,  but  we  know  enough  to  make  ol 
very  cautious  how  we  dogmatize  about  this  question.  Huch  more  caiefol 
Held  experimentation  is  needed  along  these  lines. 

In  order  to  gain  some  evidence  on  the  point  raised  by  Professor  Goff 
and  others,  that  the  severe. Northern  climates  are  accountable  (or 
much  of  the  defectiveness  of  plum  pistils,  Table  III.  has  been  prepared. 

The  different  locations  are  arranged  in  the  table,  as  far  as  practicsUe. 
in  the  orderof  their  geographical  latitude.  The  testimony  of  the  table  i» 
not  very  emphatic,  it  is  true,  but  it  does  not  sustain  the  conjecture.  Aside 
from  a  uniformly  high  percentage  of  defective  pistils  at  Madison,  WiBniti- 
sin— Professor  Goff's  own  location— the  percentage  rather  decreases  than 
increases  northward. 
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table  iii.    comfabison  of  logalitibs. 
fihowliiK  PtretnUtce  ot  Defeclire  Plitlb. 
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■V«r.  nigra. 

Th«  Srat,  and  perhape  the  chief,  practical  question  to  be  settled  is, 
what  Tatietiee,  under  ordinaiy  circumstanceB,  arefertile  with  theirowu 
pollen,  and  which  are  Belf-Bterile?  A  targe  number  of  blowomii  in  the 
orchards  of  Ur  L.  M.  Hacomber,  North  Ferriabuigh,  Tt.,  were  cohered 
with  paper  sacks  in  order  to  protect  them  from  ccoss-polUnation.  The 
redults  from  these  ore  shown  in  Table  IV. 


TABLK  IT.  BECOBD  OF  FROTECTBD  BLOSSOMS. 


VAEIETY. 

BIoBsomB. 
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Crop  Sot  on 

DeSoio 
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-^llnnueot*"  Seedling  No.  B 
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1^ 
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I 
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a'"" 

WoUSeedUDKNaa 
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The  range  of  Tarietiee  in  this  seriea  of  experimeote  ia  barely  luge 
enough  to  be  enggestive,  although  the  large  Dumber  of  bloBaoma  covered 
and  the  relatively  amall  number  of  fmits  set  give  a  satiefactorily  dear  cut 
Indication  of  a  generally  prevalent  self -sterility.  It  seems  clear  that  uie 
could  expect  little  fruit  from  De  Soto,  the  "Original  Hinneaoto,"  Pottawat- 
tomie.  SollingHtone,  and  the  Wolf  Seedling  No.  6,  unless  the  trees  were 
favorably  situated  for  crosr-pollination.  It  fact  Hobineon  was  the  imly 
variety  in  the  experiment  with  which  the  fruit  set  by  self-pollinatianseemtd 
to  be  normal  and  vigorous.  Our  judgments  made  In  the  orchard— and  sndi 
judgmeiits  may  properly  go  beyond  the  numbers  in  the  tabulations— were 
that  self-fertility  was  extremely  doubtful  in  all  cases  except  that  of  Bolno- 


The  question  which  naturally  comes  next  in  order,  is  this  :  If  a  certain 
variety  must  have  foreign  pollen  in  order  to  set  fruit,  what  other  varietiea 
are  the  most  efficacious  pollen  bearers  T  This  is  a  question  requiring  very 
many  experiments  in  artificial  pollination.  Our  own  work  for  18M  has 
been  limited  to  twenty-one  experiments  among  eleven  varieties,  and  con- 
sisted of  819  artificial  crosses.  The  record  of  these  pollinations  is  Hceo  in 
Tkhle  T. 

TABLE  T.     RECORD  OT  CROSSES. 
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Beyond  an  indication  that  the  typical  Western  fontu  of  iVtMM 
Americana  can  be  pollinated  by  the  Eastemforms, — var.  nigra — these  ei> 
periments  show  nothing,  No  one  who  has  bad  experience  in  hand  polli- 
nations will  be  surprised  at  the  irregularity  of  results  nor  at  the  axoftr- 
atively  small  number  of  fruits  set. 
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v.  botanical  relationships  of  cultivated  plums. 

Within  the  pMt  few  yean  it  has  become  ctutoataj  among  nurseiy- 
laea  and  fruit  growera  to  refer  all  cnltiTated  plums  to  the  botanical  Bpeciee 
from  which  they  are  scTerall;  suppoeed  to  have  I'pruiig.  This  method  has 
man;  obvious  advantages.  The  cultivated  varieties  of  each  group  have 
many  important  characters  in  common,  so  that  the  fruit  grower  soon  finds 
faimielf  able  to  f<Hrm  a  very  good  and  useful  estimate  of  any  new  variety 
as  soon  as  he  knows  its  botanic  origin.  However,  with  the  rapid  intro- 
duction of  new  American  varieties  the  botany  of  cultivated  pluma  has 
become  much  more  complicated.  Botanists  have  found  it  necessary  to 
make  new  Bpeciesof  recently  discovered  forme,  and  as  varieties  of  these 
forms  hare  been  Introduced  to  cultivation,  horticulturists  have  had  to  keep 
pace  with  botanical  study  in  order  to  maintain  an  acquaintance  with  the 
fruits  In  their  gardens.  In  the  foregoing  tables  the  different  varieties  are 
referred  to  their  botanical  parentage  as  sccuiately  as  could  be  done  at  this 
time.  For  the  most  part  the  dispositions  made  of  the  several  varieties  are 
those  generally  accepted.  A  few  are  questionable,  but  it  was  thought 
better,  in  cases  of  doubt,  still  to  place  the  doubtful  variety  in  the  group  to 
which  it  seems  to  belong,  rather  than  to  throw  such  varieties  into  a  mix- 
ture by  themselves. 

When  Mr.  Andrew  J,  Downing  wrote  his  Fruit  and  Fruit  Trees  of 
North  America,  he  recognized  only  three  species  of  fdnms  as  concerned  in 
the  parentage  of  our  cultivated  varieties,  namely,  Prunui  domettiea,  the 
European  plum  ;  P.  Americana,  the  American  red  or  yellow  plum  ;  andP, 
Chieata,  the  Chicasaw  plum.  Since  then  the  classiBcation  has  been  so 
much compliiMted,  both  botanically  and  horticulturally,  that  it  requires 
some  critical  attention  to  understand  the  subject.  It  is  thought  the  more 
wise  to  take  up  here  the  botanical clsesificatlon  of  plums  because  the  limits  . 
of  croee  pollination  and  the  lines  of  affinity  among  varieties  may  well  be 
supposed  to  follow  very  closely  the  true  botanical  boundries  of  the  parent 
species.  The  natural  relationships  of  the  various  groups  are  shown  In  the 
following  conspectus  : 

I.  ooNSPEtrrus  of  cultivated  and  native  plums. 

Family  Rosacea;  Oenas  Prchub. 

FoBkiQK  Speciis, 

P.  noHDTTiCA,  L.  Common  Eoropkan  Plum.  Pnibabtr  orlslaktlr  from  AsIk. 
Flowers  ebowy.  wbtta.  more  or  Ims  tascicled;  lasves  lArge,  oraie  or  obovace,  nan- 
allj  firm  uid  thick  fnMxtnre.  vBrv  roaoBe.  aftuailT  pnbeecont  lienaaCh,  coaraelr 
wrrate;  shoots  nsasUydoway;  trult  very  various,  ol  msay  Bh&pea  and  flavors, 
but  moaUy  slobnlu'-paiDied  or  oblooi.  tlie  stone  Jargs  sad  sllgbUy  roaiheoBd  or 


in  a  mora  uenaor  naoit,  oiion  inorny;  nowers  moguy  smallnr  :  leaves  bduiut, 
thin,  smooth  and  &Delr  and  olosely  serrate;  fruit  globular  and  caerryllke,  rang- 
ing from  tbe  (lie  ol  a  larga  oherry  to  ovbf  an  Inch  In  diameter,  wltb  a  depression 

,.ti,ib,Google 


1,  la  Tsrtoos  ahades  of  reid  or  yellow. 


«  trM.  ptrlupi  uUn 
w^.u.u-..  ..u..»..>u- '■»'<:»oa  u.  -u.....  u_.o  ...vi^u..}  ..von  dlaMniiwUd  in  tn 
United  Mutes.  Flowera  asniilly  ileHBely  fnsrlcled;  Ibbvm  knd  shoota  smoatb  till 
hard,  the  ronn*r  oboTftM  or  oblon^obovaio.  promlncDtlr  polDlcd  in<l  BnslT  w 
•veiilv  Mrrat«;  tnilt  UBunllr  coDBplcaoiul)'  polatsd.  r«d,  yellow  or  purple.  wUli  ^ 
v«TI  flrin  flesh  mod  commonlr  a  imall  stoDO. 


„j  Plum.    The  type  dlatinenlBbtd  br 

e  Ckljri  loben,  wblch  are  pubsocent  on  tha  Inner  HUrface;  atoDs  tDigJd:  learei 
uv>i  or  slliibllT  oboTMe:  petioles  mostly  wlihopt  glands  Tree  spreodlnc.  nwtrad, 
thorni'.  S-30  Ii.  high;  dowers  laiye.  wbitr,  on  Blender  p«dlcslB;  leaiea  reiT 
Hoarsely  vet ned,  never  alowy  Drihfnlng;  fruit  more  or  lE«a  Rattened  apoD  (M 
■Idee,  llrm  and  mealy,  Ibe  Bkln  tonsh  and  glanooua  and  never  glnsay.  rfpculu 
through  yellow  to  rtd.  Occnrs  wild  from  N-  J,  and  N.  T.  to  Mont,  and  Colo.  It 
varies  southward.  Id  Texas  and  New  Meiico  r'presented  mostly  b;  tbe  Tsriat; 
UOLUB. 

Var.  Moi.i.iH,  Torr.  dt  Gray  has  the  leave*  and  pedicela  pnbeacenl.  especitltr 
wheD  yonng. 

Var.   Kioit*.    <£ee  p.  8(1.1    Canada    Pt.uit,    Rbp    Pldm.    (P. 

P.  Americana,  T.»  O.  aoi* '■'■  --•  "--■•-" '  ■    '- <-  ~  ■ '- 

dietlniniished  by  the  gland 

t-ODi  ressed  stone  ;  liroaill} ,_ .,„  , , 

two  glands.  Flowers  Urie.  whrte.  with  abort  thick  prdnncles  coDsplcuonin 
marked  bv  tbe  ^cars  left  by  the  talline  ol  tbe  bod  scales  :  pedlcelfl  dark  Tti. 
slender,  glabruns;  cnlyi  tube  broadly  obronlc.  dark  red  on  the  outer  and  brJibl 

red  on  the  Inner  surfscB;  fruit  oblong-oval,  oranite-rB^ ""' '  — 

pressed.  Occars  wild  from  Newf.  west  to  Rainy 
In  Canada,  H.nd  commonly  In  the  New  Kngland  i>ta 
roadsides  and  In  wsste  places. 

P.  HORTULANA 

tree,  with  amootb. 

oden  very  short-si . . 

flat,  more  or  less  peacb-like,  smooth  and  asually  shlolDg,  closely  and  oMucly 

Elandu tar-serrate ;  (rult  spherical,  bright  colored  and  gloaay.  lemon  yello"  « 
rlll>ant  red.  the  bloom  vrry  (hin.  Juicy,  with  a  cUngliui,  inrgld  and  roughlin, 
small,  pointed  stone.    Occam  wild  In  the  MlulsaippI  valley  In  the  nelgbborbood 

.    Ditterlng  more  or  le«s  from  the  species  by  the  dull  ud 

ves  which  are  consplcnotuly  veiny  below  and  Irngolarll 

closely  toothed  and  more  or  leas  obovate  in  ontUae  and  by  a  smoother  ana  mon 
Americana-like  stone. 

Hyb.  Mahia  ka.  This  plum  Is  thought  to  be  a  hybrid  between  tbe  Uyrs- 
bolan  and  the  Wild  Qoosa.  (L.  H.  BaiTey.  Cornell  Eip.  Sta.  Bull.  Si.  f.  V.) 
Perbape  one  or  two  other  varieties  have  a  similar  orlgla. 

P.  Chicasa,  MIchi.  (Properly  P.  ANarsiirOLiA,  Marsh.)  ChiCeabiW 
Pldu.  Slender  tree,  U-SO  ft.  higb.  slender.  zlg»ged  twigs :  smaller,  laocwlsls 
or  oblong. lanceo' ale  leaves  wbicli  are  very  closely  and  ilnely  serrate,  shining  and 
trough-like  ;  trait  small,  very  early  red  or  rarely  yellow,  the  skin  thin  and  ihlD- 
Ingand  covered  wltb  many  small, llgbt  dote  and  a  very  thin  bloom;  the  flT-ih  Mtl 
and  juicy,  often  stringy,  closely  clinging  to  the  amall,  broad,  roBshlah  aiona 
Wild  from  Del.  B.  and  W.  to  K.  Rans.  and  Tei. 

P.  ALLKaHANiKNSts.  Porter.  Sloe.  A  small,  slender  tree  or  sbrab,  >-tttt 
high  :  leaves  lanceolate  or  oblong-ovate,  often  long-acuminate,  flnely  and  sharply 
ssrrate.  softly  pubeacsnt  when  young  i  fruit  dark  purple,  with  a  bloom.  Alle- 
ghany mountains  In  t  enn. 

P.  ^unmRnATA,  Benlh.  A  small  trreOi-XCt.  high;  leaves  broadly  ovate < 
orbicular,  nsr-" •--  -■-— ' -■   --—  -■  — -' "->■-' ■ 

*'befBMi"s?J 


IS  loDg  as  the  while  peta^  ;  fruit  oblong,  dark  red  < 


.te,  rounded  at  the  apex,  hi 


P.  UM  BE  I.  LATA.  Ell.  BlackBloe:  Hoo  Plcu.  A  small  bnsby  tree;  flowen: 
I  slender  pedicels  nearly  an  Inch  loos,  ralher  large,  white:  luvea  «m-iii.h 
'auor  slightly  obovate  or  sometimes  short  oblong,  thin  and  doll,  closely  sna 
'rnlv  nnrrati.:  frnir  alioat  K  ID.  m  diameter,  yell ow  or  reddish:  flesh  llrm  and 
I  tnrgld.  cheiry-like.     Bea  shore  from  B.  C.  to  Fla.,  Mil 


westward  lo  Mlas.,  La.  and  Ark. 
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ibe-lOft.  hlgh^  iMveBovite. 

the  upper  and  [iBlf  on  the  loner  ■nrface:  petloLeB  ileoder,  grooven.  bl-slkudal&r 
Mtbeapei;  floweraln  crowded,  (Bw-flowerod  fMolelaj;  o«Jyi  cop  shaped,  the 
labatmcnte.  rounded  kt  the  apei.  nlthoat  Bl&DdB,  clM&t«  on  the  matKlDS.  pubea- 


tuM:  petals  Inserted  remately  on  the  Kldndnlai 
a  Nob'a 


■0  white;  fruit  globoeo  or  rarelj'  oblooK,  orangi 


_. EngBlm.  and  Gray.    Asmall  shrub,  1-1  tt.  high;  soft  pnbeKent: 

laBTesoblong-lanceolatt;  tu  ovate,  acute,  Bharplr  srrraU,  becomtni  LearlT  gU- 
bnnu  aboTe.  [•i  In.  lo  •g;  pedlaels  and  calfi  pnbeBCSQt;  frctt  loea  than  ];i  In.  In 
dlacaeter;  atone  ralher  targid.  lab-orblonlar.  Pralrlea  an.l  sandy  placea,  S.  Kan*. 
taTeiaaaodTenn. 

P.  MARrmuiA,  Wans.  Beach  Plch.  LowMragcUDa:  sbrob.  1-G  ft.  high 
Imvm  OTBis  or  oral,  flnelyserrats.  softly  pubescecit  undsmeatb;  pedicels  short 
Pabesoam;  fruit  globular,  porpln  or  crlmsoD,  with  a  bloom,  Mtn.  in  dlam.:  stone 
very  turgid,  acule  on  one  edm.  Sea  beaclies.  N.  BruDS.  lo  Va.  Some  distance 
from  the  coast  bas  leaves  smoother  and  thinner,  and  frnlt  smaller. 

a,      REMABKB  UPON   BOTANICAL  OHOCP6. 

European,  ob  Domhbtica  Group.  The  cultivated  varieties  of  the- 
European  plum  bear  the  best  and  most  salable  fruit.  They  are  generally 
hardy  in  most  sections  of  Vermont,  though  most  of  the  1896  crop  was 
killed  by  the  severe  winter  weather.  The  pistils  in  varieties  of  this  species- 
are  uniformly  larger  and  stronger  than  in  other  specice  and  are  practically 
never  defectiva.  These  varieties  are  usually  deficient  pollen  bearers;  but 
their  need  of  (ross-pollination  has  not  yet  been  clearly  shown,  nor  their 
best  pollenlzen  pointed  out.  Pistils  and  anthers  appear  to  mature  at  th« 
same  time,  and  bete rost; led  or  bisexual  forms  are  seldom  or  never  found. 

Myrobolan.  This  plum  has  been  extensively  u*ed  as  a  stock,  but  lias 
been  rapidly  losing  favor,  the  Marianna  or  seedlings  of  Prunus  Americana 
being  generally  substituted. 

Thb  Japanbbk  Plumb  have  not  yet  been  long  enough  known  in  the 
United  States  to  have  found  their  Anal  position  in  our  estimation.  They 
are  an  important  and  desirable  acquisition.  Several  varieties  have  been 
{Wanted  in  Vermont,  and  for  tbe  most  part  are  sulBciently  hardy  to  justify 
Uieir  planting.  Abundance  usually  fruits  here,  bearing  heavy  crops.  All 
idossoms  of  Japanese  varieties,  however,  were  killed  by  cold  weather  dur- 
ing the  winter  of  1S95-0.  They  seem  to  be  considerably  weaker  in  their 
pistils  than  varietiee  of  the  domestica  g:roup,  but  this  does  not  interfere 
with  their  fruitfulneea. 

Ahkeicana  Oboitf.  The  pluma  of  the  Americana  group  resist  cold 
much  better  than  any  others.  They  are  the  hardiest  we  have.  Americana 
rarietiea  now  hang  loaded  with  fruit  beside  the  Japanese,  domestica  and 
Chioasaw  varieties,  which  are  entirely  bare.  They  are  to  be  especially 
recomntended  for  planting  in  cold  and  exposed  localities  where  the  domes- 
tica varieties  are  uncertain.  In  general  the  fruit  is  inferior  to  that  of  the 
domeetio*  varieties,  although  many  of  the  best  sorts  are  very  acceptable 
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on  the  table  &nd  quite  aslable  in  the  marliet.  Americans  seedlingB  seemto 
make  good  stocks  for  workiiiK  varieties  of  the  domeetica  and  other  groupt. 
Wild  and  cultivated  forma  of  this  group  are  peculiarly  delicate  in  «eiiul 
organization,  to  an  extent,  which  sometlines  interferes  mBt«riallf  with 
the  crop.  Most  Torietiee  probably  require  croas-poliination.  The  bloasonu 
themjelvea  nuke  provieion  for  thia  by  numerous  contrivances,  tbe  moit 
efficient  of  which  are  proterogrny,  (see  Itg.  S.)  the  suppression  of  pistil*, 
and  the  selective  power  of  the  pistils  in  receiving  pollen. 

The  variety  tnoUi*  of  Prunua  Americana  is  represented  in  cultivation 
by  several  horticulturtil  forms ;  although  the  origin  of  the  horticulturtl 
forms  from  the  botanical  variety  doea  not  seem  to  be  necessary,  but  rather 
doubtful  in  some  caeee.  The  leaves  and  pedicels,  especially  in  cultivated 
varieties,  are  found  to  be  pul>eecent  in  all  degrees,  and  it  is  quite  poauble 
for  a  distinctive  degree  of  pubescence  to  appear  as  a  garden  character,  sl- 
though  the  variety  might  be  genetically  referable  to  the  smooth  tjpe- 
Several  varieties  not  usually  put  in  this  section  of  the  Americana  groupsK 
quite  pubescent  enough  to  be  soclassifled.  Theaouthem  distribution  of  this 
botanical  variety  might  raise  a  question  as  to  whether  or  not  it  is  as  hardj 
as  the  type  when  planted  northward. 

The  variety  niffra  of  Prunug  Amtricana  is  here  proposed  in  place  ot 
Alton's  Prunua  nigra,  and  in  order  to  satisfy  the  neceesities  of  borticultiii- 
al  and  botanical  intercourse.  Gray's  Manual  of  Botany  combines  all  tbeM 
very  diverse  forms  under  one  name.  Professor  Bailey's  re6ent  revisioa  of 
Field,  Forest  and  Garden  Botany  does  the  same,  and  in  hia  paper  on  The 
Cultivated  Native  Plums  and  Cherries*  Professor  Bailey  says,  speaking  of 
the  characters  used  to  distinguish  Prunui  nigra  from  P.  Amerinana  :  "I 
am  anable  to  find  any  constancy  in  these  characters.  *  *  *  I  am 
obliged,  therefore,  •  •  •  to  unite  iVunu«  nigi^  with  P.  Anuritana. 
This  I  regret  the  more,  because  it  is  undoubtedly  true  that  there  are  tro 
well  marked  wild  varieties — possibly  species— passing  as  P.  Americatta." 
It  is  evident  that  we  must  have  some  way  of  conveniently  designating 
such  an  impartant  difference,  and  the  application  of  the  name  iYanu' 
.Americana,  var.  nigra,  seems  to  me  to  dispose  of  the  case  in  beet  accord 
with  the  natural  relationships  on  the  one  hand  and  with  our  acquired  habttt 
of  nomenclature  on  the  other. 

The  variety  nigra  is  even  more  hardy  than  the  species,  ranging  much 
further  northward;  its  pistils  are  much  stronger  and  more  regular  in  their 
development;  it  bears  pollen  somewhat  lees  abundantly,  and  whereas  the 
species  has  a  tendency  to  be  proterogynous  (see  note  p.  SO)  Professor  Sar- 
gent characterizes  the  vnriety  (which  hecallsP.  n^rra)as  protentnderom-t 
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This  point  was  not  satisfactorily  verified  la  our  own  examinations  this 
spring.  This  is  the  common  wild  plum  of  Vermont  and  neighboring 
States. 

Wild  Ooose  Oroup.  The  plums  of  the  Wild  C3oose  group  do  not 
seem  to  have  been  generalij'  tried  in  Vermont.  They  are  usually  quite  as 
hardj  as  the  Japanese  varieties,  and  are  well  worth  a  trial.  The  Wild 
Qooae  and  its  most  closely  related  varieties,  are  commonly  said  to  need 
cross-pollination,  and  to  be  thsmselvee  weak  pollen  bearers.  Weaver  and 
other  Americana  varieties  have  usually  been  recommended  as  pollinizers, 
bat  it  would  be  worth  while  to  determiae  whether  or  not  certain  other 
varieties  of  Pmnua  hortulana  which  bear  abundant  pollen,  are  not  better 
for  this  purpose. 

Thk  MiBiAifNA  Pldm  is  sexually  weak  to  a  marked  degree.  It  is  always 
regarded  as  an  uocertain  bearer,  and  large  crops  from  it  are  quite  excep- 
tional. Its  affinities  in  pollination  are  extremely  problematical.  At  the 
present  time  it  is  most  useful  as  a  stock.  It  grows  readily  and  vigorously 
from  cuttings  set  in  the  open  ground;  it  bade  or  grafts  easily;  the  unions 
form  readily  and  are  apparently  lasting.  To  a  great  extent  it  has  super- 
ceded the  Myrobolon  as  a  stock.  Although  of  Texas  origin  it  seems  to  be 
perfectly  hardy  in  this  State. 

Chicasaw — The  name  Pninus  Chicata  is  retained  in  place  of 
P.  angvatifolia,  which  is  technically  the  correct  one  for  the  Chica- 
saw  plum,  on  account  of  Its  familiarity  to  horticulturists  and  bot- 
anists, and  because  it  bused  in  Oray's  Manual  and  in  Field,  Forest  and 
Garden  Botany.  These  plums  form  an  attractive  group,  some  of  the  vari- 
eties being  very  prolific  and  excellent  for  the  table.  Although  some  varieties 
are  sufficiently  hardy  to  make  them  desirable  in  Vermont  plantings,  they 
are.  as  a  group,  better  adapted  to  wanner  localitiee.  They  do  not  show, 
so  tvr  as  our  own  study  has  gone,  any  special  adaptations  for  cross  pol- 
lination. 

Pnxnui  AUeghanietuii  has  not  been  introduced  to  cultivation,  and  is 
quite  restricted  in  Its  range.  P.  su&eorda(a  is  not  known  east  of  the  Cas- 
cade Uoun  tains.  "In  Oregon  and  Northern  California  the  froit  is  collected 
and  consumed  In  large  quantities,  both  fresh  and  dried,  and  is  used  for 
preserves  and  jellies."*  It  is  also  used  as  a  stock  for  European  plume. 
P.  TtmbeUata  locally  known  as  the  hog  plum,  is  known  only  wild.  "The 
fruit  is  gathered  in  large  quantities  and  is  used  in  making  jellies  and 
jams."t 

Tbe  Dwarf  Sand  Plum,  until  recently,  has  been  put  into  the  Chicasaw 
group,  which  it  most  nearly  resembles.    It  is,  however,  quitedistinct ;  and 
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«n  ISM  ProfflBsor  S&rgeut  set  these  peculiar  forma  oflF  from  P.  CAfeoMwfth 
'the  n&me  Prunag  Wattoni.*  The  points  of  distiDctton  ore  gittai  in  tbe 
deacription,  page  GB.  The  wild  bushes  of  this  species  bear  ahundaat  cn^ 
of  superior  fruit.  The  ptuma  are  eaferlf  gathered  and  used  iDpreMrrnci 
.jeUiea.  Some  few  varieties  have  been  propagated  and  introduced,  at  tbc 
Bluemont,!  b7  Prof.  E.  Qa)e  of  Manhattan ,  KansM,  but  they  have  that  tar 
received  only  local  notice.  This  species,  as  it  grows  wild  alonfcthe  Rei«b- 
lican  and  Arliansaa  rivers  in  EauHas,  is  attractive  in  eo  many  particvlin 
that  it  would  seem  very  strange  did  it  not  eventually  achieve  MXne  hwli- 
cultural  difltinction.  Some  experimetits  hare  been  made  with  these  plonM 
as  dwarf  etocke,  but  no  definite  results  have  been  reported. 

Pntnua  graeUie  bears  fruit  rather  spareely  and  of  small  sise  and  com- 
paratively inferior  quality.  However,  it  is  sometimes  gathered,  as  I  hire 
known  it  to  be  in  Oklahoma,  and  made  up  into  jellies. 

Thk  Bkach  Plux,  Pmnus  maritima^ia  cultivated  both  aaanwui- 
mental  plant  and  for  its  fruit  In  the  former  capacity  it  is  quite  deeicablej 
in  the  latter  it  is  of  little  importance. 

Thbbb  othzb  Species  of  plums,  namely,  JVunuf  rimdaria,  SchMie, 
P.  glanduloia.  Terr.  &  Gray,  and  P.  minvtijlora,  Englm,  are  listed  by 
Coultert  as  appearing  wild  in  the  United  States  ;  but  although  the  fruit  o( 
the  first  is  said  t«>  be  excellent,  they  are  practically  unknown  to  us. 

With  this  wonderful  array  of  native  plums  before  us,  many  of  wbidi, 
though  bearing  excellent  fruit  in  nature,  have  never  been  tried  in  cultiva- 
tion, we  may  well  believe  that  we  have  seen  hardly  the  beginning  of  ^ 
cultivated  plums  in  America. 

VI.    QUOTED  OPINIONS  AND  OBSERVATIONS. 

Thohas  Hebhak. — "Many  trees  vary  in  the  relative  strength  and  vigor 
of  the  sexual  organs,  and  Uiaa  the  fertility  is  affected.  lUa  has  beoi 
especially  noted  in  American  species  as  compared  with  Buropean  aUiM. 
Id  the  American  species  of  plum  some  individuals  are  not  unfreqnentlj 
sterile.  In  the  temperate  parts  of  Europe  dimorphism  is  measurably  oui- 
stent  in  its  conditions.  This  is  not  the  case  in  America.  A  plant  prole- 
randrous  one  season  may  be  proterogynoos  another.  This  is  the  case  with 
all  OUT  fruit  trees,  and  especially  Chose  which  have  separate  male  catkins. 
Xnthis  section  protetandry  is  very  common  in  cases  where  the  plants 
would  in  other  situations  be  regarded  as  inclined  to  proterogyny.  ■  •  * 
It  has  been  clearly  demonstrated  that  some  strawberries,  infertile  by  them- 


■C.  B.  BsTBUit,  Oardan  sad  Forest.  IHU.  p.  lU. 
tPrlrat*  lattvT  from  Om,  C.  Braakett.  Sec'r  Am.  Pom.  Soc. 
tJohn  M.  Conltar,  Blannal  of  the  Phanarocam*  and  PtwfdopliylM  at  W«at«n 
Texan,  pp.  lOS-lOa. 
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m1*m,  are  rendered  fruitful  bj  Deighborahip  with  individuais  hsTing 
ftboDduit  pollen,  and  I  take  it  this  must  be  true  of  all  plants  and  treea." — 
Private  Letter. 

0.  M.  LiORD. — "I  have  tried  to  keep  a  record  for  several  years  of  the 
percentage  of  bloesome  without  pietils  on  different  varieties,  to  see  if  we 
could  eetabliah  sufficient  data  to  prove  the  trees  dicecious,  and  I  am  in- 
clined to  believe  thej  are  Bomewhat  ao,  functionaljf ,  if  not  botanicallj.  I 
can  show  groups  on  my  own  grounds  standing  within  a  few  feet  of  each 
other,  where  oae  has  missed  fruiting  but  ooce  in  twenty-flve  years,  and 
the  other  has  not  home  a  plum,  the  blossoms  being  without  pistils." — 
Private  Letter. 

1.  W.  Kebr. — "I  have  had  extended  opportunities  to  note  effects  of 
mixed  planting.  With  varietiee  of  nstive  epecies  here,  I  have  found  none 
yet  that  are  reliably  self-fertile.  In  mixed  planting  varieties  of  nearet^t 
allied  specieB  blooming  at  the  same  time  completely  overcome  the  peculiar 
individualisma.  Scores  of  cases  have  come  under  my  observation  where 
isolated  varieties  of  natives  were  almost  wholly  unproductive.  In  several 
such  instances,  upon  vay  reoommendation,  either  a  few  grafts  of  other 
varieties  were  set  into  bearing  trees,  or  other  varieties  were  planted 
amongst  them,  completely  revolutionizing  matters.  *  •  •  >  xbe 
absence  of  pistils  in  plum  flowei^  is  confined  to  certain  varieties  with  me 
here,  and  mostly— almost  wholly — to  the  Americanaa,  though  in  rare 
instances  I  have  found  "blanks"  in  Wild  Oooee.  I  have  a  hybrid  between 
Wild  Goose  and  Troth'*  Early  Peach,  the  bloesotnB  of  which  never  bear 
pistils." — Private  Corretpotuienee, 

£.  H.  Bailkt. — The  chief  difficulty  in  the  growing  of  native  plums,  is 
the  fact  that  some  varieties  do  not  fertilise  themselves.  This  peculiarity 
appears  to  be  due,  not  to  any  imperfection  in  the  flowera,  but  to  tbe  com- 
parative impotency  of  pollen  upon  flowers  of  the  same  variety.  The  im- 
potency  of  pollen  appears  to  be  cbaracterietio  of  certain  varieties,  as,  for 
example,  Wild  Oooee,  Miner,  Wazata,  Hiuoetonka,  Itasca.  Other  varie- 
ties of  the  same  species  are  fertile  with  themselves,  as  Moremau,  Newman, 
Mayland,  Ooldeu  Beauty,  Harianna,  Deep  Creek,  Purple  Yoeemite.  In 
order  to  inaure  fertilization,  mixed '  planting  is  practiced,  when  the  impo- 
tent varieties  are  grown;  and  it  is  an  important  study  to  determine  what 
varieties  are  the  beet  poUeniaers  for  a  given  kiad.—Comell  Exp.  Sta. 
Ball.  58. 

C.  W.  H.  Hkideuan.— Iknowof  no  group  of  plants  more  favorable 
than  the  genus  Prunus  for  the  study  of  the  order  of  evolution  from  tbe 
hermaphrodite  stage  to  tbe  higher  stage  of  hi-sexuality.  Their  organs  of 
reproduction  present  a  number  of  peculiarities  of  morphology  and  func- 
tion tmuaually  interesting  and  aignlflcant."— Jfinn.  Hort.  3oc.  Rtpt.  1894. 
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B.  S.  OOFP.— "Our  observationa  iodicato  that  the  failure  of  plum  Uos- 
eome  to  set  fruit  in  our  native  plums  is  probably  due  to  more  than  one 
cause,  and  while  thej  do  not  show  that  the  failure  is  never  due  to  a  lack  of 
pollen,  It  seems  probable  that  it  more  often  results  from  a  deficiency  of 
pistils  or  from  cold  weather  during  the  period  of  fertilization."  Wit.  Erp. 
Sta.  Rpt  189i.  p.  350. 

VII— QUERIES 

1.  WhatcBUsee  influence  from  yearto  year  the  proportion  of  defect- 
ive plum  piEtils  in  certain  trees  snd  varieties? 

2.  Does  the  number  of  defective  pistils  materially  influence  the 
amount  of  the  crop,  except  in  csEes  of  total  defectiveness  ? 

3.  What  vBileties  are  self -fertile,  and  what  ones  require  cross-poUin- 
ation  7 

4.  What  varieties  have  particular  affinities  and  predelictions  in  pol- 
lination? and  what  are  these  affinities? 

5.  Does  pollination  take  place  more  readily  among  varieties  of  the 
same  botanical  species  ? 

6.  Does  the  character  of  the  pollen  ofFeut  the  character  of  the  fmit  ? 

7.  How  long  do  the  stigmas  of  the  several  varieties  remain  receptiveT 
and  bow  long  does  the  pollen  retain  its  vitality  ? 

8.  Will  the  continued  intercrossing  and  hybridizing  of  sorts  In  the 
orchard  tend  to  produce  varieties  characterited  by  increasing  sexual 
weakness  ? 
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SALAD  PLANTS  AND  PLANT  SALADS. 

By  F.  a.  Wauoh. 

1.  salad  plant3- 

1,  GeNBB&I.  CONRIDEKATIOMS. 
It  floema  highl;  deairablr,  in  Tiew  ot  the  difficulties  which  the  former 
ezperiencee  in  making  both  ends  meet,  that  he  should  get  just  bs  much  of 
his  living  aa  possible  from  hid  farm,  his  garden  nnd  his  orchard,  and  as 
little  M  possible  from  the  grocer;  store.  It  is  not  unjust  to  say  that 
few  farmers*  families  get  a«  much  of  their  daily  food  from  their  gardens  as 
they  might.  It  is  possible  on  the  farm  to  grow  hundreds  of  fruits  and 
ve^etablea  which  may  be  enjoyed  by  the  family  in  a  condition  of  freshness 
and  perfection  quite  unknown  to  patrons  of  city  markets.  Yet  many  of  the 
commoneet  vegetablefl  are  frequently  neglected;  and  it  is  but  seldom 
that  plants  are  grown  especially  for  salads.  People  plead  that  they  have 
not  time  and  money  for  such  enterprises;  but  the  requirements  are  not 
time  and  money,  Itut  study  and  forethought.  If  there  are  giTen,  the  fruit 
and  kitchen  garden  may  become  the  farmer's  chief  store  of  wealth,  health 
and  gastronomic  satisfaction. 

Ck>innioa  lettuce  is  the  cmly  true  salad  plant  which  has  ever  become 
popular  in  America.  But  though  lettuce  leaves  are  often  eaten  fresh  and 
uncooked  as  inatruesalad,  Americans  usually  dress  them  with  condiments, 
anch  as  vinegar  andsugar,  which  leave  only  a.  remote  rest-mblance  to  the 
typical  salad.  It  will,  therefore,  be  better  for  our  present  purpose  to  take 
such  plants  aa  cress,  com  salad  and  white  mustard  as  types  of  the  salad 
plants  proper.  In  the  salwequent  pages  the  endeavor  is  to  bring  to  notice 
several  of  the  plants  which  are  best  for  this  particular  purpose. 

No  attempt  has  been  made  at  a  complete  catalogue  of  salad  plants. 
The  discueaion  is  confined  to  such  plants  as  we  have  actually  grown  on  the 
Station  grounds!  the  cultural  methods  suggested  are  thoee  with  which  we 
have  ouiselvea  succeeded  ;  and  the  salads  described  are  such  as  we  have 
ouiaelvea  made,  eaten  and  enjoyed.  Thus  we  feel  that  we  have  descended 
mfflcieDtly  from  the  bugaboo  level  of  "theory,"  and  are  dealing  with  mat- 
ter* of  practical  experience. 

Doubtless  all  vegetables  ought  to  be  fresh;  but  with  salad  plants  the 
demand  ia  imperative.  A  good  salad  cannot  be  made  from  wilted  or  stale 
plants.  For  this  reason  the  best  salads  are  practically  prohibited  to  peo- 
ple who  do  not  have  their  own  gardens.  The  plants  should  be  freehly 
picked  within  half  an  hour  of  meal  time.  Up  to  this  time  they  should 
hav«  bean  rapidly  and  rigorously  grown.     A  rich  spot  of  ground,  plenty  of 
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water,  clean  and  thorough  culture  with  favorable  weather  must  combine 
for  best  redulta.  Diy,  tough,  wilted,  weMl-choked  plants  ore  not  wmth 
gathering.  Yet  most  of  the  Q-ae  salad  plants  ireach  edible  maturilir  u 
quickly  that  any  reasonable  attention  should  secure  good  returns.  Btn 
again  it  i»  not  time  and  money  that  are  required  for  luoeeu,  but  a  litUe 
thoughtfi^  promptneta  of  action. 

2.      SALAD   PLANTS   PBOFKR. 

Crefla,  or  Garden  Cress.* — Probably  the  best  salad  plants  for  general 
culture  in  this  country,  are  Garden  Cress,  White  Mustard  and  Com  Salad, 
in  the  order  named. 
Garden  Cress  and  Mus- 
tard are  grown  to- 
gether in  large  quanti- 
ties for  the  LondoD 
market,  and  form  the 
modt  popular  English 
salad.  According  to  the 
translator  of  The  Veg- 
etable Garden,  some  of 
the  London  gardenos 
use  as  much  as  five 
hundred  poundsofseed 
of  Garden  Cress  in  a 
e ingle  season. 

Garden  Creas  may  be 
sown  inanysoil,atBny 
time  of  the  year  be- 
tween severe  frosts, 
and  will  give  plants  fit 
for  the  salad  bowl  vith- 


U  Cress.  A.  Salad  Ohowihq  ih  a  Flower 


n  three  to  four  w 


From  the  fact  that  ii 

lypUntt.iiilieriiig  greatly  from  e«ch  olhw.lnii 
•s.''    Th«Boc»llKlTjplsndCr*MisdeKribt<l« 


J _. ..  [J  frequeniiyie 


Lipidi-m phciiium,  ru.... 

Upidiuin  Virgininm,  L,  ■' 

SiKibin-B  piHtali/ida.  DC.  " 

Gy-axdrofiis pttilafkylla,  DC. 

tyopatolum  mains.  L.,  Indian  Crai,  CaUlogBe  of  Haagc  ft  Schraldl 

DolzedbvGOOglC 


Salad  Plamtb  and   Pla»t  Saladb.  6d 

runa  npidlf  to  wed,  It  is  beat  to  iaftk«  Bucceeaional  sowings  at  intermls 
of  two  weeks  or  lees.  Duriog  the  hotter  weeks  ot  Bummer,  better  salads 
will  reenlt  if  the  plants  are  grown  in  a  half  shady  place.  During  the  win- 
ter salads  may  be  quickly  and  easily  grown  from  creas  seed  sown  In  tMzes 
or  pots  and  placed  in  hot  beds,  greenhouses  or  sunny  windows.  Cress  is 
fit  for  use  when  the  leasee  are  three  inches  long,  though  the  Englifih  are 
said  to  eat  it  as  soon  as  the  second  leaves  appear.  After  the  seed  stalk 
forms  it  is  no  longer  at  its  beet,  but  if  the  young  leaves  are  carefully  picked 
they  are  still  quite  palatable. 

Qarden  Cress  as  a  salad  plant  is  characterized  by  a  fresh,  pungent, 
peppery,  aromatic  taste,  much  more  appetizing  than  radii»h«8  or  lettuce. 
It  is  more  crisp  than  most  salad  planta.  The  finely  dissected  leaves  of 
moot  varieties  resemble  parsley,  and  may  b»  used  with  good  effect  in 
gamishiiig  meat  dishes. 

Varieties  of  the  species  under  consideration  are  not  common  among 
Anierican  seed  merchants.  In  no  catalogue  of  leading  American  seed 
hotues  ia  more  than  a  single  variety  listed  ;  though  Le  bon  Jardinier,  1896, 
published  in  Paris,  names  five  varietiea,*  and  a  leading  French  seed 
cat&logne  quotes  an  equal  number.  Somewhat  different  names  are 
applied  to  the  single  varieties  offered  by  various  American  seedsmen,  but 
it  la  evident  that  these  variable  names  represent  no  varietal  distinctions. 
All  this  is  indicative  of  the  small  appreciation  which  the  plant  has 
hitherto  met  in  this  country.  There  are  doubtless  several  strains  already 
extant  in  America,  from  which  different  varieties  adapted  to  different 
palates  and  various  purposes  may  readily  be  bred  as  soon  as  the  selection 
is  made  an  object  to  the  seed  growers. 

Upland  Creai.t— This  plant  bears  a  considerable  resemblance,  both  in 
form  and  fiavor,  to  the  better  known  Water  Ciees,  fsee  foot  note,  p.  68. } 
It  will  be  acceptable  to  many  gardeners  and  cooks  on  that  account.  The 
cut  (Figure  S 1  which  is  made  from  a  photograph  of  a  specimen  grown  in 
our  garden,  shows  the  plant  at  the  pn^ier  stage  for  table  use.  The  leaves 
lieflat  upon  the  ground,  and  are  thereby  apt  to  be  soiled  1^  rains.  The 
plant  does  not  nut  rapidly  to  seed,  as  does  the  Garden  Cress,  but  during 

■TfacK  five  FTCDch  varicllea  are  designated  Tespecllvcl]' :  Commun,  cu  ordinairt 
comraoD;  jf-ui,  culLed;  mib  (rtjAu*.  dwBrf  exlrncutled:  r™jjo»iliotyej /o.iWri,Urge 

^Batbarea  vulgaris,  R.  Br.,  ind  Sarbarea  pmcox.  R.  Br.  bolti  pMS  under  such  namu 
u  Upland  Creu,  Winter  Creu,  Hardy  Creu,  American  Cress,  Siurvy  Cress,  etc.,  tbe 
diitlDctlnu,  both  horlicultural  and  botanical,  being  ill-defined.  Probably  Barbarea 
pTircox  1*  oerel;  a  vKrietjr  of  B.  valgarii .-  Bod  each  horll cultural  varielr  probably  needs 
■cparale  itndy  bclare  It  can  be  referred  la  tbe  one  or  tbe  other.  The  stock  grown  bf  ui 
!  apecies  8.  vulgatii. 


,  Google 


70  Bulletin  54. 

hot  weather  the  leaves  boob  become  tough  and  bitter.  The  summer  cropi 
are  better  grown  in  parti;  shaded  eituatioDs.  The  Upland  Crees  reqniiei 
a  longer  time  from  planting  to  pictiDg 
than  the  Garden  Cress.  The  crop  mwd 
this  year,  July  38,  was  read;  September 
18,  or  flftj-two  daje  after  sowing.  Thie 
term  might  doubtleea  be  shortened  b^ 
treatment  proper  to  that  end. 

The  Upland  Cress  is  to  be  recommended 
for  variety's  sake.  It  makes  a  very  prettj 
and  inviting  salad,  and  doubtlesi  would  be 
preferred  to  the  Garden  Cress  by  some 
palates.  Still  with  most  Americans  it 
be  a  second  choice. 

tlite   Hnat&rd.*— Next  to  the   Garden   CrMS 
' described,  Whit«  Mustard  is  the  most  quickl; 
iiiiu  eiuilj  grown  and  the  most  appetizing  of  salad 
2.   Upland  Cbkss.     plants.    Seeds  may  be  sown  and  treated  exactly  like 
those  of  the  Garden  Cress.     Indeed  the  two  are  frequently  sown  topetber. 
We  do  not  recommend  this  method,  however.     Onourown  groundsthe 
White  Mustard  requires  a  few  mure  days  than  the  Cress  for  its  perfection. 
It  runs  to  seed  with  equal  rapidity,  and  should  be  grown  from  several  sow- 
ings, madeat  intervalsof  ten  to  fifteen  days. 
The    leaves   are  very    pungent  when 
young,  though    aside    from  the    peppery 
tasto,    they   do  not  possess    any   distinct 
flavor,    as  do    some    other'  salad    plants. 
Still  they  make  a  very  appetizing  salad, 
especially  when  served  early  in  the  spring, 
when  the  appetite  greedily  accepts   any- 
thing bearing  the  fresh  smell  of  the  earth, 
even  watery  radishes  and  green  onions.    The  e 
of  the  White  Mustard  are  in  common  culinary 
Com  Salad.t— Apparently  only  one  varie 
this  species  is  grown  in  America  and  is  ki 
simply  as  Corn  Salad.    Under  this  name  it  mi 

in  any  seed  catalogue,  though  it  is  hardly ._ 

American  kitchen  gardens.    It  is  valuable  chiefly  as  fur-  '■  Cons  Saud. 

•Brassica  alba.  Boiss.— Various  other  specks  oTMuilan 
neclioB,  p.  74. 

^Valti-iaitHa  elilBria.   Poll.— All houjfh    American    c«t 
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nJBhJDg  *  divenitj  and  a  succeesioti  with  Hustud  and  Cress,  although 
its  exceedingly  mild  and  delicate  flavor  would  give  it  the  preference  with 
those  to  whom  the  taste  of  Cress  is  too  pronounced.  It  is  more  insipid,  less 
crisp,  with  much  less  self-assertiveiiese  than  Cress.  It  makes  a  good  salad, 
either  alone,  or  mixed  with  more  pungent  herbs,  and  is  more  especially 
suited  to  the  heavy  and  much  fortifled  salad  dressings,  such  as  are  sold  at 
grooeriea  and  too  exclusively  made  in  American  kitchens. 

Cora  Salad  grows  more  slowly  than  Hnaterd  or  Cress,  requiring, 
■ocording  to  OUT  experience,  i^Kiut  sixty  days  to  reach  proper  size.  We 
have  practiced  sowinc  it  in  the  open  garden  during  the  Spring  and  summer, 
exactly  like  Radishes,  Lettuce  or  Cress.  It  is  said  to  be  hardy,  with- 
standing considerable  f reeses,  and  is  therefore  recommended  for  fall  sow- 
ings. These  late  plantings  are  intended  to  furnish  salads  for  Iste  fall  and 
early  e|»inir.    These  points  have  not  yet  received  satisfactory  verifioation 

Tuions  Other  Salad  Planta. — It  has  already  been  said  that  the  com- 
mon lettuce  Is  properly  a  salad  plant.  In  many  places  it  is  served  with  oU 
sad  vinegar,  or  with  other  true  salad  dressings  and  enjoys  a  deserved 
popularity.  Still,  for  simple  salads,  it  is  surpassed  by  the  plants  already 
described,  and  its  chief  advantage  over  them  is  that  it  is  better  known  and 
won  oommonly  cultivated,  It  will  be  quite  unnecessary  herb  to  give  any 
Space  to  a  notice  of  its  characteristics  or  cultural  requirements. 

The  varieties  of  Cos  Lettuce  constitute  aclass  separated  from  the  better 
known  cabbage  lettncee  by  the  form  of  their  beads  and  the  shape  of  their 
leaves.  They  beltmg  to  the  same  botanical  speciee.  The  Cos  Lettucea 
have  narrower,  more-elongated,  usually  stiffer  and  lees  curly  leaves,  which 
form  a  taller,  longer,  usually  more  solid  head.  They  take  their  name  from 
the  Island  of  Cos  in  the  Qrecian  Archipelago,  where  they  are  said  to  have 
had  their  origin.  For  use  in  salads  they  deserve  wider  notice  ;  and  are  in 
f act  gaioing  in  popularity  in  this  country.  The  best  variety  for  general 
ODltnre  ia  the  Trianon,  although  some  newer  varieties  give  promise  of  bet- 
ter qualitlee.  It  may  be  grown  out  of  doors  in  the  same  manner  as  the  cab- 
bage lettuces. 

Endive  ie  frequently  used  uncooked  in  the  usual  style  of  a  salad;  but, 
according  to  onr  experience,  Is  too  bitter  to  be  generally  esteemed  when 
served  in  this  way.  We  have  therefore  chosen  to  place  it  among  the  plants 
suitable  for  cooking.    (See  page  73.) 

Chicory  is  grown  in  large  quantities  in  France  for  salads,  and  many 
Improved  varieties  are  held  for  sale.  The  wild  forms  are  also  used.  How- 
ever, we  would  recommend  American  gardeners  and  cooks  to  try  other 
salad  plants  first 

Other  plants  which  ate  more  or  less  frequently  and  exclusively  used 


.V  Google 


for  lalads  axe  common  nasturtiums  (TropceolumB)  cabbage,  (as  "alaw'*) 
broccoli,  cauliflower  and  potatoes.  The  last  three  are  cooked,  however, 
before  being  served  in  salads. 

3.     PLANTS  SDITABLE  FOB  BOILED  SALADB,    OR  QBEENB. 

Every  American  household  ia  acquainted  with  the  dish  calhd 
"greens,"  which  ia  more  or  less  improTidently  supplied  two  or  thrte 
times  in  the  spring  while  the  appetite  ia  ravenouB  for  somethmg  grMO. 
This  ix  properly  a  saiad  of  boiled  plants.  Sometimes  beets  are  grown  for 
this  purpose,  but  oft«ner  dandelions,  pigweeds  and  other  self-sown  heitsue 
the  sole  reliance.  The  range  of  vegetables  from  which  to  select  for  home- 
growD  greens  is  very  large  and  satisfactory.  A  few  are  worth  bringing  to 
special  attention.  It  is  worth  while  to  grow  as  many  of  them  as  conven- 
ience permits^  if  only  for  the  sake  of  the  variety  which  tbeygive  to  thebOl 
of  fare  and  the  succession  wbich  Uiey  furnish  through  the  season. 

SwiM  Chard  has  proved  to  be  one  of  the  most  generally  Batisfactory 

plants  which  we  have  grown  for  greens.     It  is  a  variety  (rather  there  trs 

aevNal   varieties}  of  the  comuKin  garden 

beet,  differing  from  it  in  having  large,  soc- 

oulent  tops  instead  ot  large  roots. 

These  tops  develop  rapidly  after  the 
sowing  of  the  seed,  and  remain  fresh  and 
tender  with  remarkable  persistency  during 
the  vicissitndee  of  the  summer  season.  Each 
leaf  consists  of  two  parts  practically  separ- 
able, namely  the  mid-rib  and  the  leaf  blade. 
For  greens  the  large  leaf  blades  should  be 
r  the  removal  of  the  heavy  mid-nerves.    T1ms» 
frequently  attain  a  diameter  of  one  by  four 
id  are  very  sweet,  crisp  and  tender.    They  ore 
arately,  served  on  toast,  like  asparagus,  or  in 
veral  other  ways.    American  seed  catalogues 
7  offer  only  a  single  variety :  but  a  aeleotioo  ot 
I  varieties  may  be  had  adapted  to  the  sevoal 
ted  out  above, 
wh,  or  Spinags  is  more  commonly  cultivated 

...  ^ ns,  forcing  pits  or  greenhouses,  for  home  use 

i.  awiM  Cqard.  and  for  market,  than  any  other  plant  of  its  kind.  It  is 
really  the  only  one  which  is  extensively  forced  out  of  season  and  sold  for 
winter  greens.  No  one  can  question  its  right  to  this  pre-eminence.  It  is 
much  more  suitable  for  forcing  than  any  other  plant  serving  the  same 
end.     Its  quality,  when  cooked,  is  superior.    When  grown  out  ot  doors. 
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howeTer,  duriuf:  the  heat  of  summer,  and  eapeciallj  when  careleea); 
groim  in  onmellowed  soil  among  weeds,  it  ia  comparatively  tough, 
woody  and  worttilMS.  Aa  these  are  precisely  the  couditioDB  of  common 
(anu  gardening  that  we  have  had  In  view  in  our  garden  experimente,  we 
have  placed  spinach  second  to  Swiss  chard  Iiecause  the  latter,  with  ue, 
better  withstands  those  adverse  conditions.  For  anyone  who  gives  his 
garden  enffloient  care,  and  alwaya  for  forcing,  we  would  recommend 
spinach  above  all  elae. 

Spinach  seed  may  be  sown  in  spring  like  radishes  or  lettuce,  in  the  hot 
bed  or  open  ground.  The  chief  drawback  with  this  practice  is  that  it  does 
not  famish  edible  greens  till  after  the  appetite  for  such  things  has  been 
meaaarably  appeased.  A  more  satisfactory  method  of  culture  is  that  of 
fall  sowing,  in  a  frame  or  protected  place.  The  plants  get  agood  start  in 
late  fall,  and  are  then  covered  through  the  winter.  Early  in  the  spring 
the  covering  is  removed,  and  the  first  wann  days  bring  on  an  early  and 
appetizing  dish  of  greens. 

There  are  many  well  established  varieties  of  spinach,  presenting  real 
diversities  of  character.  Some  are  especially  adapted  for  forcing,  others 
for  summer  growing,  and  others  for  the  fall  and  winter  crop.  All  are 
good,  so  that  it  is  impoesible  for  one  person  to  tell  another  what  varieties 
to  select.     It  is  largely  a  matter  of  individuBl  preference. 

EndiTa*  has  already  been  mentioned  aa  sometimes  used  uncooked  for 
salads,  bat  aa  being  unacoeptably  bitter  for  anch  service.  We  have  found 
it  to  make  moet  excellent  greens,  however,  and  at  certain  seasons  of  the 
year,  when  it  is  in  its  prime,  nothing  can  be  more  attractive  for  that  pur- 
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derived  from  Oc*i< 
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pose.    The  appearance  of  the  yoaag  plants  of  the  particular  Taritt;  illus- 
trated (the  Ever  White  Curled)  ma^  be  prettj  well  understood  from  the 
illuetratton  (Figure  6)  from  a  photograph  of  a  jouug  plant.     The  plauta 
do  not  run  quicklr  to  aned,  though  they  do  not,  on  the  other  hand,  retain 
their  criepness  and  tendernese  for  a  verj  long  time.    Endive  is  frequent); 
blanched  like  celery  or  Cos  lettuce,  by  tying  up  the  leaves,  drawing  the 
soil  up  to  the  planta,  and  similar  means.     When  blanched  in  this  w«;, 
eepeciaUy  the  white  varieties  give  very  pretty  whil«  leaves  from  the 
inside  of  the  head.    For  eating  cooked,  however,  we  prefer  to  take  the 
plants  quite  young,  as  shown  in  tbe  illus- 
tration, and  before  they  have  bad  time  to 
make  heads.     With  ordinary  outdoor  cul- 
ture they  will  lose  rather  than  gain  in  ten- 
derness between  this  stage  and  th«  time 
when  satisfactory  heads  can  be  produced. 

Endive  may  be  sown  early  in  cold 
frames  or  in  the  open  ground  like  lettuce. 
Sowings  may  also  be  made  at  any  time 
g  the  summer,  although  planta  grown  in  tbe 
of  midsummer  have  not  the  best  quality. 
;rown  plants  may  be  taken  up  with  a  good 
f  of  adhering  earth  and  stored  in  a  dry  eel- 
cold  frame  for  winter  use.  From  forty-five 
y  days  is  required  to  grow  the  crop. 
6.  Ehdivb,  EvbrWbiie  There  are  several  distinct  varieties  of  Endive. 
CuKLBD.  Those  with  comparatively  smooth  leaves  are  the 

larger  and  coarser.  The  finely  cut  and  curled 
varieties,  and  more  particularly  those  with  naturally  whitened  leaves,  are 
most  attractive,  and  usually  most  tender. 

Kale  is  a  name  properly  applied  to  several  dissimilar  plants  of  the 
cabbage  species.*    Instead  of  heading,  however,  like  the  cabbages,  they 

*This  apt\:\a.  Srauica  a/rrni-m,  ofLinnieui,  is  really  best  lepiesentetl  by  the  Kak*. 
Nevcnheleis.  writers  about  garden  vegetables  have  ratber  loosely  divided  the  ipccies 
into  live  or  sii  subipeciea,  including  severally.  Kales,  Cabbasei.  Broccoli,  Cauliltovreia. 
Brussells  Sprouts  and  Kohl  Ribii. 

iDdiscriminately  under  the  name  of  Kale.  They  are.  however,  considerably  diflereiU 
from  Ihe  cultivated  Kale,  being  more  properly  musUrds.  They  ate  mostly  included  DDder 
the  speclesJrfljjicflniffni.Koch:  Brassica  Sinafialrum.  Boils;  and  Brastica  aimptslrii. 
L.;  ihoDgh  other  weeds  are  also  sometimes  called  Kale.  It  Is  proper  to  note  here  that 
young  plants  of  almost  sny  of  the-e  weeds  may  be  cooked  ai  greens  with  fair  lo  eicelhal 
results.    It  maybe  a  relief  to  some  Vermoni  farmers  10  find  thai  wild  "Kale"  is  e«r(ood 
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prodaw  a  great  abundance  of  large  succulent  leaves,  which,  under  cert&in 
circumstances,  are  verj  good  cooked  aa  greens,  or  in  similar  waje.  The 
rapidity  and  luxuriance  of  their  growth  is  very  striking,  so  that,  for  an 
equal  space  of  ground,  one  could  hardly  grow  agreater  quantity  of  herbage. 
Even  in  oui  short  Bummer  here  at  Burlington  we  have  grown  plants  in  the 


to  the  height  of  a  man's  head. 


open  garden  lowi 
decidedly  or- 
ticularly  those 
rar  legated  foli- 
rieties  of  Kale 
being  able  to 
froets  and  so 
anew  early  in 
famishing  the 
spring  greens, 
protection  will 
hardy  Tarietles  - 
a  severe  win- 
nnt  delicate 
die.  The  leaves 
cooking  after 
to  frost,  and 
gathered  for 
Several  varie- 
ed  at  the  Ver- 
ment  Station 
one  of  which 
mirably.  The 
ties  are,  bow- 
tractive,  luid  apparently  beat  adapted  U 


Certain  varieties  are  also 

namental,  par- 

with  curly  and 

age.    Some  va- 

are  very  hardy, 

stand      severe 

begin    growth 

spring,       thus 

,  desideratum  of 

''.  A  little  winter 

'bring       the 

through    even 

ter.    They  are 

plants  to  han- 

are   better  for 


table  before. 
tiee  were  tesE- 
mont  Bzperi- 
''this  year.every 
succeeded  ad- 
curled  varie- 
aver,  moat  at- 


Note. — Lcsl  unynDc  should  think  ihit  ipeciil  eHbrl  )i*i  been  made  lo  array 
Fading  of  Sutad  Plants.  cverylhinK  which  could  take  the  name,  vre  beg  leave  to 
QD  to  tbe  roUowint  partial  liil  oraddllional  plants  mentioned  In  modern  garden 
id  TccoDimended  (or  salads : 

Globe  Artli-hoke.  Cyiuira  Scolymm,  L. 

Chinese  Artichoke.  Slaih^i  Sitbaldi.  Miq.  (5.  a^ffinis  or  5.  iKbtri/ira.) 

Bnck's-hon  Plantain,  Ptanlagii  Coraiigpus,  L. 

Chinese  Cabbage,  Brassica  Pi-Tsai.  Bailey. 

Chinese  Cabbage,  Braisica  Chinensis.  L. 


CbiD» 

TnbeK 

California  Feppargrais,  Bt 


Chinese  KvaXuA-Braaica  napijormt 
h,  Amarailu,  !pp. 

■Japanica,  Siebold. 
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CatdoOD,  Qmara  CarduiuKlKi,  L. 

Cb«rvU.  Axlhtiscus  arifoHum.  L. 

CtAvts.  AUiaiH  SchotnopraniK,  L. 

Italian  Corn  Salad,  falitHaiuUa  eriatarpa,  D«) 

DaDdellon.  Taraxiatm  oJ/tcintU.  Weber. 

Good  King  Henry,  Ckntopodium  Bonus-Hntrict 
Quinoa.  Chrrtopodium  Quiitaa.  VViUd. 
Dock.  Rimix.  Several  ipeclei. 
Malabar  Nlgfalshade.  Baitlla  alba,  L.  and  Bast, 
Naalurllum.  Several  species. 
Orache.  Atrif/ix  Aorltmii.  L. 
Pauley,  Ofium  Pelroulinum,  L. 
KfK\MSa\ai.  Brassicairica.  L. 
Turkish  Rockel.  Buitiai  orienlalii.  L 
Saiad-Burnet,  Porterism  iang„iMtba,  L. 
Spring  Be.iily.  Claylimia  ptr/oliala.  Donn. 
Ice  Plan!,  MeumbyyanllHmvm  cryilalliHum.  L. 
Various  Sorrels,  Oialis  cmala.  Jacq..  O.  tetrat 
Poke*eed,  Pkylelacoi  dreandra.  L. 


.vGooglf 


Salad  Plants  and   Plant  Salads.  7T 

II.    PLANT  SALADS. 

SaladHaking.— Thflsimpleet,  and 
iual);  the  beet  salada,  consist  of 
the  very  fresh  leasee  of  somfi 
8iii)(le  variety  of  herbage .drese- 
ed  with  a  pinch  of  salt  and 
pepper  dissolved  in  a  ver; 
small  quantitj*  of  salad  oil  and 
vinegar. 

Thus,  to  make  a  typical 

snlad    one  might   proceed   as 

follows  :      S«lect   a  sufBcient 

quantity  ot  fresh,  crisp,  clean 

8.  Rbadt  to  SERva.  leaves  of  cress.    If  it  is  neces- 

Bary  to  wash  them  they  should  be  dried  he  much  and  as  quickly  as  possible 

by  foldiuK  in  a  towel  or  somesimilar  means  which  will  not  wilt  the  leaves. 

The  leaves  may  be  torn  or  cut  up  to  convenient  fineness  or  may  be  placed 

whole  in  the  salad  bowl,  which  should  be  deep  and  roomy.    Then  putsome 

saltand  pepper  into  a  spoon  fa  teaspoon  will  helargeenoughforasaladfor 

two  persons)  and  fill  the  spoon  with  vinegar.    Stir  the  salt  till  it  dissolves 

as  much  as  possible  and  then  pour  thespoonfulover  the  leaves  in  the  bowl. 

With  a  fork  turn  the  leaves  several  times  till  all  have  become  somewhat 

dampwied  with  the  vinegar.    Then  measure  out  a  spoonful  of  oil,  pour  it 

upon  the  leaves  and  turn  as  before  until  the  oil   is  thoroughly  distributed 

over  each  leaf.     This  will  require  but  a  moment.     Very  small  quantities  of 

vinegar  and  oil  are  needed.    It  is  a  common  mistake  to  use  too  much. 

Two  or  more  vegetables  or  herbs  may  be  combined  in  a  single  salad. 
We  have  already  spoken  of  the  mustard  and  cress  combination  used  in 
England,  which  is  the  simplest  posfible,  and  oneof  the  best.  Cress  and 
corn  salad,  or  cress  and  lettuce  and  many  similar  mixtures  may  be 
arranged  aa  tsate  and  convenience  suggest.  As  an  example  of  the  more 
complex  essays  the  following  combination  has  been  found  highly  satisfac- 
tory: Com  salad,  white  mustard,  finely  shaved  bmssels  sprouts,  a  bit  of 
parsley,  chopped  celery,  and  some  thinly  sliced,  uncooked  beetroot.  In 
making:  a  salad  of  this  sort,  such  ingredients  as  the  mustard  and  the  com 
salad  should  predominate.  They  really  form  the  basis,  while  the  other 
ingredients  are  pleasant  seasonings.  All  this  means  simply  that  any  one 
with  good  taste  and  some  ingenuity  may  make  salads  of  almost  any  fresh 
and  tender  herbage  which  falls  into  his  bands.  Indeed  the  roadside  weeds 
will  sometimes  yield  a  more  appetizing  dish  than  can  be  bought  in  the  city 
markets,  where  wilted  vegetables  and  high  prices  seem  to  have  formed  an 
inseparable  union. 
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In  ipMkklng  ot  the  varioiu  green  things  which  m&jr  participate  in  the 
Bolad,  the  old  fashioned  garden  herbe  should  not  be  forgotten.  Such  thing) 
ae  Bweet  basil,  mint,  anise,  lavender,  caraway,  tarragon  and  manv  othtn 
nay  be  used  in  small  quantities  to  give  many  delicate  shades  of  flBTOrand 
aroma  to  salads.  To  use  them,  take  a  small  pinch  of  the  selected  betbs 
and  cut  them  up  finely  over  the  top  just  before  applying  the  dressing. 

Salftd  Dreaaings. — Oil  and  vinegar  have  been  pointed  out  as  the 
characteristic  dressings  forsalads.  Sugar  and  vinegar,  with  which  lettuce 
is  habitually  overloaded,  do  not  constitute  a  salad  dressing ;  nor  do  sevenl 
leaves  of  lettuce  afloat  in  such  a  mixture  make  a  salad.  The  combinatioii 
o(  oil  and  vinegar  with  salt  and  pepper,  as  already  described,  makes  the 
"French  dreaaing"  which  is  in  good  taste  everywhere  and  which  has  i 
wider  range  of  usefulness  than  any  other.  It  does  not  please  everyone  st 
first  taste  ;  but  one  learna  to  like  it  after  a  few  trials.  After  a  little  prsc- 
tice  cream  may  be  used  in  lieu  of  oil.    That  from  a  separator  ia  best 

The  salad  dressing  most  commonly  used  in  this  country  and  theose 
easiest  of  its  kindto  make,  is  known  simply  as  cooked  salad  dressing,  simI 
is  made  as  follows  :  To  each  yolk  of  egg  use  one  tablespoon  of  vinegar. 
Heat  the  vinegar  to  the  boiling  point,  stir  in  the  well  beaten  yolks  of  eggi 
and  cook  until  thick,  stirrinfc  constantly.  Season  highly  with  salt,  pepped 
and  mustard.  This  may  be  put  away  in  earthen-ware  or  glass  aod  kept  in 
a  oool  place  for  a  long  while.  When  read;  to  use,  thin  with  cream  or  rich 
milk  until  it  is  about  the  consistency  of  custard,  and  use  like  any  otber 
aalad  dreastng. 

Besides  the  simple  French  and  cooked  dressings  described  above  there 
are  many  others,  such  as  mayonnaise,  for  which  complete  directions  may 
be  found  in  any  cook  book.  Salad  dressings  may  also  be  bought  at  all 
grocers  ;  but,  though  some  of  them  are  very  good,  they  are  not  to  he 
recommended  without  qualification. 

Sftladi  of  Cooked  Ve^tablea.— Many  fine  salads  may  be  made  of 
cooked  vegetables,  such  as  potatoes,  string  beans,  lima  beans,  peas,  cauli- 
flower, broccoli,  cabbage,  carrots,  beet  roots,  artichokes,  etc.,  etc.  Tb»e 
vegetables  should  be  cooked  separately  in  salted  water,  plunged  in  colJ 
water  and  thoroughly  drained  before  placing  in  the  aalad  bowl.  Becipes 
of  this  class  are  to  be  found  everywhere. 

Few  suggestions  arenecessary  with  respect  to  the  democratic  AmeiicaD 
dish  known  as  greens.  This  is  really  a  salad  of  cooked  vegetables.  Some 
detailed  consideration  has  already  been  given  (See  page  72)  to  the  vegeta- 
bles which  may  be  selected  for  greens.  The  beet  suggeation  that  can  be 
mode  for  their  preparation  is  to  have  them  of  tener.  Thia  will  be  «asv 
enough  if  the  garden  furnishee  a  succession  and  a  variety  of  materials. 
The  next  suggestion  Is  that  a  dish  of  greena  should  be  thoroughly  drained. 
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A  sloppy,  Mggy  diab  of  greens  is  an  abomination.  When  snch  delicate 
TegetableflaaeDdiTe/ spinach  or  white  muststd  are  cooked  for  greens, 
especially  if  the  quantity  be  small,  they  are  best  served  on  toast  with 
plenty  of  batter.  The  toastia  useful  in  abeorbing  the  extra  moisture  from 
the  greens,  which  should  be  just  enough  to  render  the  toast  soft  enough 
for  eaey  mastication, 

Onee  more  it  needs  to  be  said  that  at  every  ((ep  of  the  work.— growing 
the  plants  and  preparing  the  salad, — if  is  not  time  and  moneiy  and  expen- 
sive apparatus  lohich  is  required f  hut  only  a  bit  of  intelligent  enthutiaam 
in  a  good  eau»e. 
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APPLE  GROWING  IN  GRAND  ISLE  COUNTY. 


By  F.  a.  Waugh. 


I.    SUHHABT. 

n.  Grand  Isle  Coonty,  Tennont,  it  mtxavuagly  devoted  to  oom- 
Bwcial  apple  growinB.  The  encceBi  already  achieved  enconragBB 
tether  extension  of  the  indutry.  The  methods  adopted  have  had  the 
proof  of  experience,  Oiiid  are  preBmnably  worth  adoption  in  other  parte 
oftheSteto.    'PaKeSfil 

m.  The  crop  of  ISOShas  been  larger  than  inanyprevioncone.  Cu^ 
lUI  computation  shows  it  to  be  40,424  barrels  oi  marketable  apples. 
The  nunber  of  bearing  trees  is  34,885;  and  of  trees  still  too  young  to 
bear,17;329.    (Page  86.) 

IV.  Sandy  or  gravelly  soils  are  preferred,  without  mnch  reference 
to  slope.    (Page  86  ) 

Bndded  nursery  stock,  two  to  three  years  old  is  chosen  fbr  planting, 
though  some  prefer  setting  native  or  hardy  stock  and  making  a  top  by 
grafting.     (Page  87.) 

All  commercial  orchards  are  systematically  cultivated.    (Page  87.) 
Barnyard  manure  is  nsed  in  orchards  with  and  without  ftrtiliaers 
containing  more  phosphoric  acid  and  potesh.    (Page  87.) 

Windbreaks  are  found  valuable.  Various  methods  of  securing  pro- 
tectionftom  winds  are  in  vogue.    (Page  88  ) 

Spraying  is  an  accepted  practice ;  apparatus  and  methods  vary. 
(Page  89.) 

Top  grafting  is  easily  done  in  spring,  and  is  frequently  practiced. 
(Page  90  } 

Favorite  varieties  are  Northern  Spy,  Rhode  Island  Greening,  Bald- 
win,FBinanse,7alman'8  Sweet,  Pound  Sweet,  Golden  Russet,  Ben  Davis, 
Tellow  BeUeSower  and  Arctic.    (Page  91) 

Appl«s  are  picked  directly  into  barrels  and  are  usually  sent  te 
aarkat  early.  Some  are  held  in  storage.  On  the  whole,  paying  prices 
an  realised.    (Pag«  91.) 
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Apple  Gbowing  is  Gbahd  Islb  County. 
II.    PRELIMINABY  STATEMENT. 


It  will  be  news  t«  man;  persons, 
iiBide  as  well  as  outside  the  State,  to 
leunthat  spple  growing  hae  devel- 
•ped  in  Vcrniont  to  the  dignity  of  an 
importan  tcommercialindustry , — that 
ia  certain  sectiona,  in  fact,  it  is  the 
distinctive  feature  of  local  entprprise. 
This  development  haa  been  compara- 
tively  recM'nt,  so  that  even  those  in 
•looeat  touch  with  it  have  hardly  jet 
fett  the  fullsigniflcantieot  the  change 
or  have  dared  to  look  forward  to 
fntnr«  poesibilitieB.  Even  the  men 
moat  deeply  engaged  in  commercial 
apple  growing  are  still  in  the  experi- 
Bental  stago  of  the  buainese,  and  do 
Botresttbeir  practice  upon  ^earsof 
experience  or  generations  of  preju- 
dice. 

In  this  condition  it  haa  been 
thought  worth  while  to  collect  aa 
Much  «s  possible  from  the  nebuloua 
MBBBOf  current  informalion,  and  to 
reduce  it  to  permanent  form  as  the 
record  of  a  beginning  from  which  we 
hope  yet  to  see  much  worthy  prog- 
reaa.  It  ia  of  great  importance  also 
that  the  experience  already  gained  be 
made  available  for  all  who  may  wish 
to  go  farther  into  apple  growing  and 
that  it  be  firmly  apprehended  bj 
them. 

That  part  of  Vermont  in  which 
Ae  oommercial  production  of  apples 
has  received  most  attention  is  unques- 
tionably Grand  lale  oounty.  That 
•onnty  wae  therefore  chosen  as  fur- 
■iahing  the  bert  opportunity  for  a 
etvdy  of  facts  and  methods  which 
•honld  be  applicable  in  some  degree 
toalleections  of  the  State  where  com- 
mercial apple  growing  is  practicabU-. 


e.    Hap  or  Obam>  Isi.a  Oouhtt. 
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Grand  lele  county  is  located  in  the  extreme  northwest  comer  of  Ver- 
mont, touching  GaniMia  on  the  north  and  being  separated  from  New  York 
by  the  narrowing  channel  of  lAkeChamplain.  It  confiista  practical);  of 
three  Islands,  (Isle  LaHotte,  "North  Island"  and  "  South  Island")  and  ooe 
peninsula  (Albargh.)  It  la  the  smallest  county  in  the  State,  comprisiDg 
but  about  50,000  acree  altogether,  but  has  a  large  proportion  of  land  in 
farms,  i.e.  47,200  acree,  (Census  of  1890.)  The  insular  character  of  th«  comi- 
tj,  it  being  almost  surrounded  by  the  waters  of  Lake  Champlain, 
makes  it  naturally  a  very  favorable  district  for  fruit  growing.  The  com- 
paratively level  surface,  with  uniform  depoeits  of  good  soil  oontribut«  to 
the  same  end.  Geologically  the  territory  belongs  principally  to  the  Chaiy, 
Trenton  and  Utica  Umeetone  formations  with  lesser  outcroppinga  of  Black 
Rirer  and  Calciferous  rocks, — strata  which  themselves  yield  Tsluabto  agri- 
cultural soila ;  though  the  surface  soil  over  most  of  the  county  is  probably 
deposited  from  other  sourcM. 

IIL  STATISTICS  OF  THE  CROP  OF  1898. 
Commercial  apple  growing  in  Grand  Isle  county  has  been  brougkt 
into  greater  notice  than  ever  before  by  the  large  crop  of  1806.  In  ordrr  (• 
offer  some  basis  for  a  just  estimate  of  the  industry,  the  Vermont  Experi- 
ment Station  has  ucderteken  to  make  a  cartful  measurement  of  this  crop. 
A  very  thorough  investigation  was  made,  reaching  peraonally  to  eacb 
farmer  and  apple  grower  In  the  county,  and  being  checked  by  records  of 
nearly  all  shipments  from  the  county.  The  statistical  informatlonsecured 
is  con  deneed  in  the  following  table. 

STATISTICS  OF  APPLE  CROP  OF  1806. 
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IV.    METHODS  IN  VOGUE. 

CONSIDERATIOME  OF  SOU.  AND  LOCATIO.'J. 

Grand  Isle  county  contains  a  small  amount  of  swamp  land  and  a 
■mailer  amount  of  land  too  rocky  for  good  cultivation.  Making  exceptioa 
»f  this,  practically  all  of  the  county  would  be  available  for  apple  growing. 
The  more  gravelly  and  sandy  tracts,  underlaid  with  shell  and  limestone, 
are  regarded  as  specially  favorable. 
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All  parts  of  the  count;  are  close  enough  to  the  Lake  to  feel  Its  influ- 
ence, BO  that  this  does  not  ueed  to  be  coueidered.  But  in  this  and  other 
parts  uf  the  State  proximity  to  the  Lake  isaconstant  desideratum  in  the 
locationof  an  orchard.  In  aome  parts  of  the  countj,  particularlj  on  the 
exposed  shores,  the  land  is  so  severely  subject  to  the  bleak  wint«r  winds  aa 
to  make  the  situation  very  trying  on  apple  trees.  In  tact  only  the  hardiest 
varieties  will  grow  in  such  spots  without  special  protection,  as  discussed 
under  "  Windbreaks,"  page  88.  ConeideTations  of  slope, — east,  south,  or 
west,— are  seldom  raised. 

BTOCK  rOR  ORCHARD  PLASTINO. 

For  planting  a  new  orchard  most  Grand  Isle  growers  prefer  budded 
nursery  stock,  two  or  three  years  old.  For  exposed  situatians  nntive  stock 
t«p  grafted  is  thought  to  make  more  hardy  trees.  One  apple  grower  plants 
all  Talman'a  Sweets  and  subsequently  graftu  the  topi)  with  any  other  varie- 
ties  desired.  This  is  much  better  practice  than  the  use  of  "natural"  seed- 
lings, ftrst  because  it  gives  a  highly  desirable  uniformity  of  growth  in  the 
resulting  orchard ;  and,  second,  because  the  tree  of  Talmaii's  Sweet  is 
one  of  the  very  best  for  topworking,  making  a  clean  body  with  strong 
crotches.  In  buying  nursery  stock  there  is  a  common  prejudice  in  favor 
of  tliat  which  is  locally  grown  ;  though,  in  practice,  most  of  the  stock  is 
bought  from  western  New  York  nurseries  on  account  of  price.  Firtl-class 
hudded  trees,  of  standard  v<irieties,  ttco  years  old,  eott  fJS.SO  to  flS  a 
hundred.  Some  people  pay  more :  but  that  is  their  privilege!  Insetting 
an  orchard,  trees  should  never  be  set  closer  than  forty  feet  apart,  wliich 
requires  twenty-seven  trees  to  tlie  acre. 

CULTIVATION. 

Every  commercial  orchard  in  Grand  Isle  eotuity  is  under  cultivation. 
Young  orchards  are  planted  to  corn.beans  or  similar  crops,  requiring  sum- 
mer culture.  Bearing  orchards  are  plowed  shallow  late  in  fall, or  early  in 
spring,  or  both.  The  spring  cultivation  should  be  thorough,  the  harrow 
following  the  plow,  and  a  second  plowing  and  harrowing,  crossing  the 
fimt,  being  made  within  two  to  four  weeks.  Some  "cover  crop"  is  then 
sown  to  keep  the  ground  shaded  and  to  prevent  the  growth  of  noxious 
weeds.  Buckwheat  has  been  most  used  thus  far.  Before  picking  time 
this  may  be  cut  and  raked  toward  the  trees.  It  then  serves  to  catch 
falling  apples. 

PBBDINO  THE  TREES. 

Orchards  in  Grand  Isle  county  are  usually  fed  with  barnyard  manure, 
^nte  orchards  receive  an  annual  dressing,  but  most  of  them  are  treat«d 
biennially.    One  very  fine  orchard  has  been  systematically  treated  with 
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acid  phosphate  and  potash,  the  latter  being  given  in  the  fonn  of  wood 
asboB,  Another  grower  of  high  standing  uses  bone  meal  and  kainit  in 
addition  to  barnyard  manure.  The  amount  of  instructive  experience  on 
thia  subject  is  still  small.  It  aeetna  safe,  on  theoretical  grounds,  to  recom- 
mend a  more  general  use  of  phosphoric  acid  and  potash  in  addition  to 
bamjard  manure.  The  Experiment  Station  has  undertaken  experimenU 
in  this  line  in  Grand  Isle  countj,  but  they  hare  not  yet  progressed  fir 
enough  to  give  any  results.  ^ 

PROTECTION  PROM  WINDS. 
A  few  orchards,  in  specially  bleak  situations,  need  protection  from 
winter  winds,  but  all  orchards  need  nindbreaks  toward  picking  time. 
The  damage  done  in  exposed  orchards  by  the  blowing  oft  of  fruit  before  it 
is  reached  by  the  pickers  may  amount  to  fifty  per  cent,  of  the  entire  value 
of  the  crop,  or  even  more.  Belts  of  natural  timber  furnish  meet  protec- 
tion; but  they  are  apt  to  be  the  breeding  grounds  of  noxious  insects.  A 
thick  row  of  arbor  vitie  (white  cedar;,  like  that  shown  in  Figure  S,  is 
easily  grown  and  furnishes  ample  protection.  This  occupies  some  land. 
however:  and  such  dense  belts  of  evergreens  interfere  seriously  «ith 
atmospheric  drainage,  (the  rapid  evening  flow  of  cold  air  off  the  land  to 
lower  ground.)  This  is  a  most  important  consideration.  Very  satisfsctoiy 
results  have  been  secured  in  young  orchards  by  planting  between  tree 
rowsand  in  encircling  belts  wiib  tell-growing,  weEtein  dfnt  coin.  It  is 
practicable  in  some  cases  to  plant  Northern  Spies  on  the  more  expoeed 
sides  of  the  orchard.  This  Tsriety  makes  large  trees  which  protectth« 
remainder  of  the  planting,  while  the  fruit  holds  on  much  better  than  in 
Other  varieties  and  ia  comparatively  undamaged  by  the  wind. 
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SPRAY  IHO. 

Spraying  is  a  settled  practice  in  Qrand  lale  orchard  ecODomir.  Not  all' 
apple  growers  apray;  but  the  moet  succeflBful  ODesepraf  with  conecipo- 
tions  thoroughnees.    The  program  adopted  ia  about  as  follows : 

Firdt  Sproying — Early  springbefore  the  buds  start— Bordeaux  mixture. 

Second  Spraying— Just  before  bloseomB  open— Bordeaui  mixture  »i  d 
Parts  green. 

Third  Spraying — Just  after  blossoms  fall— Bordeaux  mixture  and  Pnris 
green. 

Fourth  Spraying— Before  the  young  apples  turn  down— Bordeaux 
mixture  and  Paris  green. 

Varioua  formulas  for  Bordeaux  mixture  are  in  use.  The  Experiment 
Station,  after  several  years'  work  on  this  subject,  recommends  six  pounds 
•f  copper  sulphate  and  four  pounds  of  lime  to  a  barrel  of  water.*  As  llie- 
result  of  careful  study  it  appears  that  the  methods  of  preparing  the  mix- 
tare  exert  a  very  important  influence  on  its  compoeition  and  effective- 
aeaa.  The  copper  sulphate  may  be  most  readily  dissolved  by  hanging  it 
in  a  sack  bo  that  it  just  touches  the  top  of  the  water.  The  lime  should  be 
freshly  alahed  just  before  using.  Tke  copper  sulphate  and  the  lime 
ahould  be  diluted  rather  slowlj/  leparately,  each  with  one  half  the  wafer  to- 
be  uMd,  and  the  copper  sulphate  should  alir>ap»  be  poured  into  the  lime. 
find  never  thelime  into  the  copper  sulphate. 


The  beet  atrength  lor  the  BOindoD  dcp«ads  largely  on  the  kind  of  noizle  used 
and  (he  amount  ol  water  nctaall;  pnt  on  eocti  tree,  I.  e..  with  a  nozzle  ihronlni  a 
•oaneapray  aweakeriolulioD  Is  dosirable,  some  oro)iard lata  dllatloE  the  mliturs 
to  abcnit  one-half  the  above  BtrenEtb. 

For  mom  (winplntadisoiisslona  of  this  anbjeot,  Me  BnUeUa  U;  KlKMh  Annual 
Report  OSM)  pp.  lOB-llBi  Ninth  Annual  Aeport  (IBaSJ  p.  88  and  p.  KB.  This  work  lin« 
keen  Aim»  by  ProfenoT  L.  R  Jones,  Botantit  of  the  Station. 


,  Google 


fO  Bdlletin  55. 

A  spraying  outfit  (or  an  orchard  consists  of  a  tank  or  large  barrel  on 
wheels,  a  force  pump,  and  one  or  more  pieces  of  hose  with  noeeles.  Each 
orchardisC  may  secure  these  separate  articles  wheresoever  be  chosee,  and 
trust  his  own  ingenuity  to  get  them  together  in  working  order.  There  an 
no  secrete  to  learn.  There  is  no  patented  and  complicated  machinery  t« 
biiy  and  Iceep  in  repair.  A  spraying  machine  is  essentially  a  home-made 
affair.  Each  beginner  must  contrive  and  experiment  somewhat  (or  bim- 
sel( ;  but  if  he  consults  the  Experiment  Station  or  neigbt>ors  who  have 
sprayed  be  need  iiave  no  serious  difBculty. 


CHANOIHO  TOPS— TOP  QBAFTINO. 

The  case  has  already  been  mentioned  (page  87)o(  a  grower  who  recom- 
mends planting  Talman's  Sweets  and  later  working  theae  over  by  tap 
grattiUK  with  any  desired  variety.  The  practice  has  much  to  recommend 
it.  But  in  many  other  circumstances  it  becomes  desirable  to  change  the 
tops  o(  certain  trees.  A  tree  may  just  as  wait  be  yielding  the  beat  varieliM 
aa  the  second  best.  Trees  bearing  "natural  fruit" — seedlings — shottld 
always  be  top  graftedtostandard  varieties.  This  work  is  done  eftrl;  in 
the  spring,  before  the  buds  start.  Thei-e  is  nothing  difficult  about  it,  bnt 
one  who  has  not  bad  experience  should  seek  special  instruction  be(ore  be- 
ginning. If  one  selects  his  own  scions  he  should  always  tak«  well  ripened 
wood,  avoiding  water  sprouts,  from  trees  of  individual  excellence^  Tber« 
are  differences  in  productiveness  and  beauty  o(  (ruit  among  different  trcM 
of  the  same  variety,  and  these  differences  are  reproduced  through  the 
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sciODB-l  It  is  just  as  eeaj  to  graft  rrom  a  Hclntoeh  bearing  large  crops  of 
bright  red  apples  as  from  one  yielding  scanty  crops  of  green  and  striped 
fruit 

FAVORITE  VARIETIES. 

A  great  manj  varieties  of  apples  are  grown  in  Grand  Isle  county— too 
many.  A  Boston  buyer  who  had  bought  on  the  islands  oneseason  was  aaked 
the  next  fall  if  he  intended  to  come  back.  "Nojndeed, "be  replied.  "When 
a  man  buys  a  thousand  barrels  of  apples  on  Grand  lale  he  has  a  thousand 
vanetiee  on  his  hands  I"  One  of  our  correspondents  proudly  wrote  that 
"by  next  year  he  would  have  about  all  the  varieties  in  bearing."  7?ie 
feioer  the  varietiea  groum ,  teitliin  very  narrow  limita ,  in  an  or^ard  or  in 
a  neighborhood,  the  more  advantageoialy  are  they  gold.  This  is  one  of  the 
easiest  linee  of  improvement  open  to  apple  growers  now.  By  consultation 
and  co-operation  they  may  decide  on  a  few  standard  varietiea  which  shall 
be  made  hereafter  to  yield  the  bulk  of  the  commercial  crop.  Those 
varieties  mostly  grown  at  present  are  Northern  Spy,  Rhode  Island  Oreen- 
iug.  Baldwin,  Fanieuse  iSqow),  Tatman's  Sweet,  Pound  Sweet,  Qolden 
Russet,  King  of  Tompkins  County,  Ben  Davis,  Yellow  Belletlower.  The 
Arctic  M  a  new  variety  of  considerable  promise  now  just  beginning  to  bear 
in  some  IsleLiaUotte  orchards,  and  being  extensively  plantrd.  The  young 
trees  are  upright,  strong  growers ;  the  fruit  is  fair  sixed,  a  good,  market- 
able red,  firm,  keeping  well,  fleah  a  little  yellowish,  mealy  and  of  good 
quality.  It  seems  that  King  and  perhaps  some  other  Tsrieties  have  been 
bubatituted  for  the  Arctic  in  many  places,  so  that  the  authenticity  of  the 
variety  is  frequently  in  doubt.  The  Experiment  Station  has  taken  this 
side  of  the  question  under  special  consideration,  and  hopes  to  report  more 
fully  in  another  publication. 

(I  AND  MARKETINO. 

Apples  from  Northern  Vermont  are 
ceptionally  good  keepers,  but  an  apple. 
keep,  nmst  be  carefully  handled.  The    . 
ual  practice  in  this  section  is  to  hand- 
;k  all  winter  fruit  into  baskets  which 
e  emptied  immediately  into  barrels, 
inetimes  being  sorted  Brst,  sometimes 
t«rward.     A  considerable    proportion 
of  the  Grand  Isle  crop  is  sold  from 
the   orchard.     Another  portion   is 
I  k  temporarily  stored  tobesold "before 

(the  Lake  freezes."  Mr.  T.  L.  Kin- 
ney, of  South  Hero,  has  had  moef 
experience  in  holding  fruit  in  his 
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own  BtoraRe.  A  good  idea  of  bis  house  maj  be  gained  frau  the  aicom- 
panjiDg  illufitratiODB.  In  the  conBtmctfon  of  this  house  the  fello<ire 
hill  of  lumber  was  used  ; 

BILL  OP  LUMBER  FOR  APPLE  HOUSE. 

BMW  reet  wall  bOHrdlng. 

SOJO    -'    roof  boarding. 

San    "    ceUlnKdDBldp). 

Tan    "    floor  boards  (.donble  tloorsl. 

4000    "    clHpbotirdEi. 


jgrtlS    ' 
Si8    IS    ■ 


f  Comer  boards. 

[sills. 

i  Floor  jolelH. 

Collar  Uu  to  raf' 
[  Wall  Binds. 

RatMrx. 


Fruit  Homn  a 


o  TABI.E  OP  Mb.  H.  H.  Hit-i,,  Isle  La  Ham. 
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8.    Apfcb  SroHAaa  Homa  or  Uh.  T.  L  KutHsr,  Sooth  Hiro. 

KMponaible  lumber  dealers  in  Burlington  estimate  this  bill  at 
^HtM.  The  house  in  queation  cost  11,500  fiaished.  Hr  Sinner  Ki*ee 
his  experienoe  in  storing  fruit  in  the  foUoiFing  words; 

"  Wb  have  stored  our  late  keeping  varietiee  for  eeveral  jeai*  and  it 
has  alwBTS  prOTed  sucoeesrul.  They  need  to  be  well  grown,  free  from 
fangoB  diaeaaes  and  from  insect  injuries,  and  carefully  handled.  Tbey 
shoaid  always  t>e  partially  sorted.  The 
■arkel  oalls  for  standard  Varmoat  winter 
stoek  tn  the  winter,  and  it  should  not  be 
•rawd«d  on  to  the  market  at  any 
elliBr  aeaaon.  It  is  cheaper  storing 
Intil  at  home  than  in  the  large 
«itiM;  it  la  better  for  the  fruit  not 
to  be  transported  lonK  distances  un-. 
M  it  la  tobn  tued;  and  the  orchardiet  -ti  ^ 
also  has  the  adviuitage  of  having  !  ^ 
tke  fmit  tinder  his  own  control."         1 

A  large  part  of  the  Qrand  Isle  ' 
ap^oQp  leftvea  the  county  by  boat  - 
bafcwa    I^ke   ChampUin  begini 
fraMB.  Hocb  of  this  fnilt  is  unloaded  | 
at  BvrUngton,  Plattsburgh,  N.  Y., 
■and  Other  pointo;  but  frequently  it  is     9.   Chom  Saorioa  Or  Ha.  Kinnrs 
j*>t  on  esnal  boate  which  go  through  Applx  Housk. 
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th«  Cbamplain  canal  and  the  Hudson  river  to  New  York  where  it  is  de- 
livered directly  to  whoteHale  or  retail  dealers.  This  latter  method  bil 
proved  very  auccoMful  with  some  ehippere.  Fruit  which  is  kept  laU  on 
the  isUnds  is  hauled  acrosa  the  ice  in  mid-winter  to  Burlington,  or  PltltE- 
bnrgh,  N.  Y.,  and  shipped  bj  rail. 

New  York,  Boston  and  Philadelphia  markets  get  most  of  thecit^; 
and  it  is  an  important  matter  of  experience  to  determine  which  mirlcfti 
arebest  for  given  varieties.  Thus  Mr.  Arthur  H.  Hill,  of  Islel^Uoiw, 
Bays:  "  Bdllefiowerwillsell  weilin  Philadelphia,  but  would  not  pa;  freight 
if  shipped  to  New  York.  Talman's  Sweet  sells  welt  in  Boston,  but  not  in 
New  York." 

Z>o«a  it  pay  f  Emphatically,  fee  '.  Apple  growing  as  a  special  indus- 
try under  the  conditions  which  obtain  in  the  region  under  conBideration. 
pays  well.  No  business  will  succeed  for  every  man;  and  there  are  dii- 
conragementB  in  apple  growing  aa  in  everything  else.  But  here  are  BDme 
figures  giving  reaults  actually  attained.  An  extensive  grower  gi^es  Uif 
following  extracts  from  his  cash  book  : 

IK  ACCOUNT  WITH  TWENTY  ACHES  OKCBARD,  !«». 

OR. 

lOOObbls.  No.  1  Apples  OJ1.M ll.MO  00 

PraulDK t  SOOO 

Plowing 18  00 

Hkrrowiiis as  00 

PIcklDgand  pMklni: %0I» 

BsrrelBfflBOo aim  Ol 

VrrtUlEan MOO 

Spraying _ _._ WOO 

IntarsBton  laud.  t'lO  an  acre  iQiOper  cent SO  00 

tWiOO 
JVilfroJSta^tSt.Kfe'-acft «M  OD 

ti.aoo  00     «iido  CO 

Hr.  N.  Q.  Hill,  of  Isle  La  Motte  in  one  year,  from  one  tree  of  Rlio>lf 
Island  Greening,  picked  fourteen  barrels  of  apples  which  sold  for  p 
a  barrel,— ins.  Id  1B8S  one  grower  sold  223  barrels  at  a  net  toUl  cf  t^S- 
One  young  orchard  containing  300  trees  of  Fatneuse  yielded  700  barrels  in 
1896  which  sold  at  an  average  net  price  of  $1.90  a  barrel ;  or  a  net  return 
of  J1330.  or  over  J440  an  acre.  The  same  orchard  in  1696  yielded  over  1«« 
barreh,  bringing  an  average  net  price  of  $1  a  barrel.  These  results  an 
not  extremes  ;  but  they  were  secured  by  men  who  take  care  of  Ihfir 
orchards! 

Mag  the  bunnes*  be  lafety  extended  f  Yes.  If  twenty  times  as  many 
apples  were  grown  in  Grand  Isle  county  the  whole  amount  could  be  eckl 
to  better  advantage  than  is  the  present  output.  Buyers  seldom  come  to 
the  orchards  now ;  but  the  more  apples  are  grown  in  any  neighborhood  tlir 
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morebujers  there  are,  the  crop  U  handled  to  better  advantage,  and  galea 
are  easier  at  better  prioee.  There  is  no  danger  of  overdoiag  the  buBinesa : 
for,  thoogh  the  market  {a  glutted  ever;  7ear  with  poor  fruit,  good  apples, 
properly  handled,  maj  be  always  sold  at  a  profit. 

WHAT  WK  WOULD  LIKK  TO  KNOW. 

1 .    How  to  combat  the  railroad  worm. 
2-     More  about  the  details  of  spraying. 

8.     What  fertilisers  are  best  adapted  to  apples  on  our  soils,  and  in 
what  quantities  the;  should  be  employed. 

4.  TVIiat  cover  crops  are  best 

5.  How  long  an  apple  orchard  will  last,  and  how  best  to  renew  an  old 

6.  How  to  take  better  advantage  of  the  markets. 

7.  How  better  co-operation  among  apple  growers  may  be  secured. 
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AGRICULTURAL  EXPERIMENI  SIAIl. 

BULLETIN    No.  56. 

FEBRUARY,     1897. 
Orange  Hawkweed  or  "Paint-Brush." 

I.      BtjiouAT.— Page    8. 

n.     NuiES,  RELA.TIOHSHIP  AiTD  Dbsosiftion.  — Pagas  6-6. 

m.  OBIOIH,  DlffTXIBDTION  AJfD  FAVORDia  CONDinOHB.— PkgSB  0-9. 

IT.  Daxaob  Done  Ain>  Hodb  of  SPBiADiHa.— Pagee  9-10. 
Y.     HiAKB  or  Eradication.— Pages  10-14, 
VI.  CoMOLnsioir  and  Qdbribs.— Pagce  14-16. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

Pbx8.  M.  H.  BUGEHAM,  earoj^lefo,  Borlin^n. 
Hon.  E.  J.  ORHSBEE,  Brandon. 
HOK.  CROSB7  MILLER,  Pomfret. 
Hon.  CASSIUS  PECE,  Burlingtoo. 
Hon.  O.  S.  FASSETT,  Enoeburgh. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  aod  Chemist. 

G.  H.  PERKINS,  Entomologist. 

L.  R.  JONES,  Botanist, 

F.  A.  WAUGH,  Horticulturist. 

F.  A.  RICH,  Veterinarisn. 

CASSIUS  PECK,  Farm  Superintendent. 

B.  O.  WHITE,  Assistant  Chemist. 

C.  H.  JONES,  Assistant  Chemist. 
J.  C.  ROBINSON,  Dairyman. 
MABY  A.  BENSON,  Stenographer. 
E.  H.  POWELL,  Treasurer. 


|**CopieB  of  the  reports  and  bulletins  of  the  Station  are  sent  free  of 
charge  to  any  addrees  upon  application. 

^^Addreas  all  communications,  not  to  individual  offloers,  but  to  Ih* 
Agricultural  Experiment  Station,  Burlington,  Vt. 

Director's  oEBc«,  chemical  and  horticultural  laboratories  are  at  tbeEi- 
periment  Station  buitdiuK.  at  the  head  of  Uain  Street ;  botanical  and  en- 
tomological laboratories  are  at  Williams  Science  Hall,  ITniTersity  Place. 

Elxperiment  Farm  and  buildings  are  on  the  WilliaUm  road,  adjoiniof 
the  Unirersity  groundi  on  the  east. 
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BULLETIN   NO.    66. 
THEORANGB  HAWKWCED  OB  "PAINT-BRUSH." 


Bt  L.  B.  JoNEa  AMD  W.  A.  Obton, 

L    SUMMARY. 
n.    Tlw  oruiffa  liavkwMd  or  "punt  bnuli"  is  tlifl  irorrt  moit 
kuffWB  ia  csrtain  portions  of  Tanuont  and  threateni  to  invada  othar 
putf  of  tlu  StatA  nnlMS  precautions  are  t«ken. 

It  i>  aasUf  rwognisod  hy  it*  pecniiar  hairy  loavH  and  atMa,  and 
•fpedallr  by  itieonipicnona  orange-red  blosaoms.    iFagea  5-4.) 

Ht  It  is  a  native  of  the  mountainous  regioni  of  Europe  and  ha» 
been  introduced  into  this  conntr;  as  a  garden  floirar.  It  appears  to  have 
become  veU  established  in  this  State  within  tventr-five  rears  and  has 
spread  most  actively  within  fifteen  years.  It  is  most  troublesome  id 
the  northwestern  counties. 

It  seems  capable  of  rapid  adaptation  to  varying  conditions  and 
thrives  almost  equally  well  in  all  soils  from  sandy  loam  to  heavy  day, 
and  at  all  altitndes.  Its  flirther  spread  may  therefore  be  expected. 
(Pages  S-9.) 

ly.  It  is  most  troublesome  in  permanent  grass  lands,  such  as  lawus, 
roadsides  and  hill  pastures.  When  thoroughly  established  in  the  lat- 
ter it  is  extremely  difficult  to  eradicate  it. 

It  is  a  perennial  and  propagates  itself  rapidly  both  by  nnxters  and 
by  seeds.    (Pages  &-10. ) 

7.  This  weed  may  be  snbdned  by  dean  culture  where  this  is  prac- 
ticable- 
It  is  also  very  qnichly  killed  by  salt,  which  should  be  applied  dry, 
scattered  broadcast  so  as  to  readi  the  leaves  of  all  plants,  at  the  rate  of 
eighteen  pounds  per  square  rod  or  a  ton  and  a  half  per  acre-  This, 
amountof  salt  has  proved  beneficial  to  grass,  nearly  donbling  its  yield- 
Salt  initablefor  the  purpose  costs  from  $3.00  to  $5  50  per  ton.  It  is 
urged  that  salt  be  used  to  kill  the  weed  in  all  cases  where  only  a  small 
anunmt  of  it  occurs,  since  the  quick  and  complete  destruction  of  the 
weed  in  audi  cases  is  of  the  utmost  importance  in  the  prevention  of 
its  wider  spread-    (Pages  10-14.) 

TI.  Aifbimation  is  desired  from  those  having  experience  with 
this  weed  and  ewrespondenee  is  invited  concerning  other  weed  plants- 
)Pag«a  14-19.) 
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I.   The  Orahob  Hawewbbd  ob  "PAnn^Bama." 
BsUre  pUnt  in  Sower,  oa«-baIf  ntiunl  sUe.    This  pUnt  origlnitcil  (ron  tbc  n 
■hows  at  the  tower  rig:ht-hand  eonitr.  The  two  young  ruanettattbe  left  ba<re*]> 
Uken  root  and  will  kxhi  t^ive  rine  in  turn  to  new  ijlant^ 
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II.    NAMES,  RELATIONSHIP  AND  DESCBIPTION. 

Introduetorj/.—A  partial  canvaw  of  the  Stab)  with  reference  to  w«ed 
pluts  nude  in  1891  showed  quock-gress  to  rank  as  the  wont  weed 
in  the  popular  opinion,  with  the  while  daisy  second,  kale  third,  kud 
the  "paint-bruBh"  or  orange  hawkweed  fourth.  The  last  named  weed  baa 
continaed  itfl  spread  rapidly  since  that  time  and  a  careful  study  of  the 
plant  made  duiing  the  past  season  justifies  the  conclnBion  that  it  now 
stands  unequalled  ad  a  dangerous  weed  in  soma  sections  of  Vermont  aa 
shown  by  U$  rapid  spread,  utter  uaeleetTieea  and  thorough  monopoly  of 
theaoU. 

In  many  sections  of  the  State  it  is  as  yet  unknown,  and  it  is  hoped  that 
the  flgutsB  and  descriptions  in  this  bulletin  will  aid  in  its  prompt  recogni; 
tioo  whenever  It  does  appear.  In  many  other  sections  where  it  is  present 
it  has  not  aa  yet  become  attablished  as  a  serions  weed.  To  the  readers  in 
such  localities  we  wish  to  bring  warning  and  to  urge  them  to  take  prompt 
measnres  to  eradicate  the  plant  before  it  gains  a  firmer  foothold. 

NameM.  Tliis  plant  now  so  common  as  a  weed  was  introduced  front 
Europe  by  fioriatH  under  tiie  name  of  orange  or  golden  hawkweed.*  Its 
showy  red  Bowers,  mode  of  Introduction  and  rapid  spread  ss  a  weed  have 
led  to  the  application  to  it  of  a  variety  of  other  popular  names  in  this 
State,  snch  as  ;  paint-brush,  red  paint-brush,  ladies'  paint-brush,  flora's 
paint-brush,  devil's  paint-brush  and  red  daisy. 

We  shall  use  the  name  by  which  it  is  more  widely  known,  namely, 
orange  hawkweed. 

Botanical  Belationahip. — The  appearance  of  the  flower,  Fig.  3, 
and  the  character  of  the  fruit,  Fig.  4,  at  once  suggest  the  fact  than  it  is  a 
cloeerelative  to  the  dandelion  and  daisy,  that  is,  a  member  of  the  Com- 
posite Family  botanically  speaking. 

This  is  of  itself  presumptive  evidence  against  the  plant,  as  this  family 
has  given  ua  a  larger  number  of  bad  weeds  than  has  any  other.  Some  of 
the  more  oommoa  of  these,  in  addition  to  this  orange  hawkweed,  the  dan- 
delion and  white  daisy,  are  the  yellow  daisy,  the  various  thistles,  golden 
rods,  eveilsatings,  elecampane,  devil's  pitch-forks,  may-weed,  yarrow, 
taoey,  rag-weed,  wormwood,  burdock,  chicory,  goat's  beard. 

Popular  Description.— It  is  fortunate  that  this  weed  is  a  plant  so  con- 
spicoouB  and  so  easily  recognized.    The  flower  heads,  as  shown  la  Fig.  3, 
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B  of  a  allrer  quarter  of 
lolorthe^are  flame-red 
trgins,  shading  into  an 
«nt«r.  The;  ar«  borne 
in  clusters  of  five  to 
twenty  or  more,  on  a 
nearly  leaftewetem  one 
to  two  feet  high.  The 
leaves  are  rather  long 
and  narrow,  forming  a 
rosette- like  cluster  at 
the  base  of  the  flowo- 
ing  stern,  resembingin 
arrangement  the  leaves 
elion.     (Fig.   1.)     The 

Is  covered  with  long, 
tear  the  flower  cluaten 

base.  This  gives  the 
vhich  has  led  EngUah 
Ur.  Collier,"  cr  "Orim 

blossom  early  in  June, 
ire  out  down  or  oilier- 
ng  new  stalke  are  pat 
ing  continnee  more  or 
ghout  the  t«at  of  the 
ig  head  resembles  the 
at  it  is  smaller,  as  is 
4.  Numerous  runners 
le  base  of  each  plant. 
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ay  others  of  our  wont 

._-    ^d  came    to    us    fwwi 

t.    Clubtbb  or  Flowers.      Europe.*    It  is  a  native  of  the  Alpine  regions 
(Natuisi  ibe)  ^j  Europe  where  its  showy  blossoms  tender 

it  a  favorite  with  flower  hunting  touristS'  Curiously  it  is  entirely  unknown 
as  a  weed  plant  in  its  native  land.  Even  in  England,  where  it  has  been 
■commonly  introduced  as  a  flowering  plant  in  gardens,  it  has  shown  no 
tendency  to  become  a  pest.  It  was  introduced  into  the  Eastern  United 
fitatee   as    a  garden  plant  sometime  before    1818,    though   apparently 

•  Our  thank*  »re  Bsi»clally  due  to  ProfesBor  Carmthere.  nt  EngUnd,  and  Docton 
Stabler,  ol  Swilierlnnd.  and  Nobbe,  oC  Saxony,  tor  iDftirinatloD  concernlas  Um  occur- 
r«nc«  ot  this  plaol  in  Europe. 


Obanqb  Hawkwsbd  OB  "Paiht-Bbubh."  7 

not  scattered  Tery  widely  until  more  recentl}'.  It  wm  quite  widely 
distributed  through  Vermont  some  twentf-five  or  thirty  years  ago 
as  a  desirable  flower  by  seedsmen  and  through  its  use  as  a  pre- 
mium by  an  agricultural  journal.  Its  hardiness  and  tendency  to  spread 
•a  a  weed  were  noticed  at  that  time  by  some  ot  those  who  cultivated  it 
and  it  was  in  a  few  oases  promptly  eradicated.  By  others  It  was  allowed 
to  remain  and  spread.  Its  introduction  since  that  time  into  new  localitiea 
in  the  State  has  been  quite  largely  as  an  ornamental  plant  by  those  who 
were  either  ignorant  or  careless  of  its  weedy  propensities.  Mr.C.O.FrEngje 
ooUacted  planla  extensively  In  Horthera  Vermont  for  several  years  follow- 
ing 1870,  and  be  states  that  he  flrst  saw  this  plant  outside  of  the  garden  in 
1S78,  when  he  oame  upon  a  cluster  of  it  by  the  roadnide  near  Shelbnme 
Falls,  Curiously  the  history  of  ite  spread  at  other  points  in  New  Eng- 
land begins  at  about  this  same  date.  It  attracted  hut  little  attention  as  • 
weed  until  ten  or  twelve  years  ago  when  it  had  gained  a  thorough  foot* 
hold  in  many  places.  Since  this  timeithasspread rapidly  and  persistently. 
Praent  Z>t*tnI>uftom  .-The  orange  hawkweed  has  been  quite  widely  intro- 
duced as  a  garden  flower  into  the  Eastern  States  and  Canada,  but  in  many 
places  the  conditions  appear  unfavorable  for  its  development  as  a  weed. 
Outside  of  Vermont,  it  has  been  reported  as  troublesome  in  Maine,  New 
York,  Pennsylvania  and  Eastern  Canada. 

Frofeeaor  Harvey  of  the  Maine  Experiment  Station  writes  that  "it 
oocnra  in  nearly  every  portion  of  this  State  and  is  spreading,"  In  Hew 
York  it  is  ft  bod  weed  in  some  places.  Professor  Bowlee  of  Cornell  Uni- 
versity says:  "This  plant  has  become  a  most  vile  and  petnioioos  weed  and 
widespread.  It  is  upon  a  great  many  farms  in  Oswego  Co.,  indeed  I  should 
think  it  too  permanently  established  to  be  eradicated  without  great  ex- 
pense." It  also  occurs  in  Uie  region  of  the  Catskill  Mountains.  In  Penn- 
sylvania, so  far  as  learned,  it  is  less  widely  distributed,  although  reported 
as  a  very  serious  weed  in  the  northeastern  portion  of  the  State  and  as  oo- 
cnrring  in  ottier  parts.  Its  introduction  Into  northeastern  Ohio  was  re- 
ported this  last  year  by  Professor  Selby  of  the  Ohio  Station.  Professor 
Fletcher  of  the  Ottawa  Experimental  Farms,  considers  it  one  of  the 
serious  weed  pests  of  certain  portions  of  Eastern  Canada. 

It  doea  Bot  seem  to  have  excited  serious  alarm  in  Massachusetts, 
Bbode  leland  or  Connecticut,  althoogb  its  occurrence  in  all  these  states 
has  been  reported  to  us. 

The  relative  distribatlon  and  development  of  the  weed  in  Vermont  is 
indicated  on  the  map  upon  the  next  page.  A  glance  shows  that  it  is  most 
tronbteeome  in  the  northwestern  portions,  Franklin,  Orand  Isle,  Lamoille 
and  Chittenden  counties  being  thoroughly  infeeted  by  it.  In  the  remain- 
ing portions  of  the  State  it  Is  widely  introduoed,  though  in  many  oases 
not  as  yet  recognised  as  a  serious  weed. 
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OondUiont  Favorable  to  Ut  DevtJoptiuntj—'The  onnge  hawkweed  i» 
«  native  of  tha  tnoantaliioiia  regioni  in  Enrope,  and  fau  not,  in  it*  natiTe 
ooaatrf,  apread  to  the  lowlanda.  The  proatnite  habit  of  the  leavea  and 
numerB,  their  abundant  oovering  of  haira,  and  the  rapid  development  of 
the  flowers  and  fruit  all  suit  It  to  the  short,  oool  Bummen  of  higher  alti- 
tadei.  It  Tetaineitelovefortbeinoontainein  this,  itaadoptad  home.  We 
hate  obaerved  it  thrirlng  at  ita  beat  and  spreading  rapidl;  in  tbe  hill  pas- 
tures near  Smngglen'  Notch,  in  the  Oreen  Hoautolne,  Thanka  to  its  feath- 
ered fruit,  its  seed  is  easily  wafted  up  the  mountain  aide,  and  vigorou  a 
flowering  plants  were  collected  last  July  near  tbe  aommit  of  Honnt  Hans- 
field  at  an  altitnde  approaching  4,000  feet. 

This  inbred  love  for  alpine  regions  doubtleaa  exi^aina  wbr  its  apread 
in  Northern  New  England  and  Canada  baa  been  more  rapid  than  that  far- 
ther sooth.  A  atndf  of  its  history  and  present  distribution  leads  to  the 
belief  that  the  plant  aa  it  occura  in  Vermont  to-day  ia  adapting  iteelf  to- 
ontditiona  unknown  to  its  European  aaoeatora.  Where  thoroughly  estab* 
Uabei,  aa  it  is  in  thenorChwestern  portions  of  the  9tate,  it  seems  now  al- 
most equally  at  home  and  aggreaeive  upon  all  soils  from  the  sandy  fields  to- 
tbebeavieet  undrainedclaye,  and  at  all  altitudes,  from  the  sides  of  Hount- 
Uaosfleld  to  the  shores  of  Lake  Ghamploln.  It  seems  probable,  therefore, 
that  It  will  soon  apread  as  a  weed  over  the  more  Bouthsrn  and  eastern  parts 
of  the  State  if  allowed  to  remain  and  adapt  iteelf  to  the  conditions  suiv 
rounding  it  there.  It  is  oertainly  too  dangerous  a  plant  to  be  tolerated  in- 
any  place  where  it  is  still  possible  to  eradicate  it. 

IV.  DAUAGE  DONE  AND  MODE  OF  SPREASINO. 

Damage  done  by  it.— It  ia  In  permanent  grass  lands  alone  that  tho' 
orange  hawkweed  oausee  serious  damage.  In  soil  suited  to  thorough  culti- 
vation, which  can  be  kept  in  good  fertility  and  where  short  rotations  are- 
practioed,  neither  this  nor  any  similar  weed  need  oSer  great  diffloulty. 
Hie  lawn,  the  roadsides  and  tbe  hill  pastures  are  the  places  where  its  in- 
varions  are  most  to  be  dreaded.  Where  once  well  established  in  BUch  situ- 
ations it  has  spread  unless  chec&ed  by  vigorous  measures  until  it  occupies- 
the  soil  to  the  practical  exclusion  of  grass  or  other  plants. 

In  the  laim  it  thrives  under  the  lawn  mower.  To  test  its  fighting 
qualitiesunder  such  treatment  a  small  area  in  a  June  grass  (Eentocfcy  blue 
graae)  lawn  where  the  hawkweed  was  gaining  entrance  was  staked  off 
and  mowed  once  each  week  throughout  the  summer.  The  result  in  Sep- 
tember was  that  this  area  was  a  perfect  mat  of  the  weed,  the  June  grase 
having  succumbed  more  quickly  here  than  where  it  was  less  closely  mown. 

In  the  Toadtide  where  it  once  becomes  establiehed  it  will  never  be 
eradicated  witi>oat  greater  effort  than  is  made  by  the  ordinary  road  com- 
miaaionwr  or  other  interested  person.    Mowing,  which  checks|.moet  weeds, 
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.AotiuUy  favor*  this  ptont  by  ramoTlng  th«  graw  and  expoaing  Ita  low 
apraaditig  leavM  to  the  suallght.  Unlaaa  it  1b  done  at  veiy  freqaeot 
Interralsi  mowing  doee  not  prevent  it  from  seeding. 

In  hill  pastartt  the  hawkweed  is  capable  of  canning  the  greatMt  1(m 
to  Termont  farmen.  Where  ft  onoe  beoomes  establislied  it  ultlautel; 
kills  out  all  grass,  and  there  is  probably  no  praotio&l  means  of  eradioaUog 
it  from  large  areas  of  this  nature.  Suoh  paatures  oonld  only  be  abandomd 
to  the  grotrth  o(  (or«at  treea.  While  in  some  oaaee  this  forced  deeertica 
might  mean  ultimate  gain  to  the  commuait7,  in  many  instanoM  it 
would  entail  serious  low.  Fortunately  this  weed  having  begun  ita  ■praid 
from  the  garden  has  invaded  the  a^aoeat  cultivated  soil  first,  and  Uun 
remoter  hitl  pastures  are  the  last  areas  to  be  reached.  In  moat  caeea  Om] 
maj  still  be  preaerved. 

Mi>dea  of  Propagation  and  OitfrjbuKon.— In  order  intelligentljto  dii- 
onss  means  of  eradication  we  should  obeerve  the  modes  of  propagatioii  and 
idistribntion  of  the  weed.  Eikemoat  bad  weeds  It  ha*  more  than  one.  The  plant 
8  a  perennial.  It  spreads  by  means  of  slender  root-slocka  m' uadergroand 
stems,  and  more  espeoially  bynameroos  ninnen  which  are  sent  out  from 
the  base  of  the  plant  in  muoh  the  same  manner  as  strawberry  nmoen. 
(Fig.  1.)  So  nomeroua  are  these  that  in  a  bed  of  the  weed  the  snrfacecf 
the  ground  is  completely  matted  with  them.  Careful  esaminatiaa  of  ■ 
aiagleplant  and  ita  progeny  last  August  showed  nearly  thirty  new  plaatt 
originating  thus  bj  runners  from  a  single  old  plant.  Where  the  flower- 
ingstems  arecut  o9  as  in  a  lawn,  the  plant  forms  runners  even  mwe  *%- 
oronsly  than  this. 

In  addition  eaoh  plant  bears  great  numbers  of  fmita  or  seeds,  whieh 
like  those  of  the  dandelion  are  provided  with  tufts  of  halts  so  that  th^  ficat 
on  the  slightest  breeae  and  are  thus  borne  long  distaacea.  (Fig.  4.)  Tb« 
same  plantmaybearseveraloropa  of  flowers  and  fruit  in  one  Tear,  a  field  <rf 
the  weed  being  in  more  or  leas  continuous  blosaom  from  June  to  Hovem- 
bar.  The  number  of  saedj  produced  during  the  season  by  a  single  plant,  st 
estimated  from  various  counts  made  last  summer,  would  average  abont 
twelve  hundred.  The  first  and  largest  crop  of  seed  is  ripened  before  bay 
is  cut,  so  that  the  seed  is  scattered  in  the  hay. 

V.    MEANS  OF  ERADICATION. 

The  complete  extermination  of  any  weed  when  onoe  it  ia  (hcMoo^j 
estibtished,  is  a  praotioal  impossibility.  The  hawkweed  is  in  Vsnnont  to 
Btay .  Nevertheless,  prompt  action  rightly  directed,  may  keep  it  from  be- 
coming a  more  serious  past.  This  weed  ha*  probably  inoreased  tenfold  in 
Eha  State  during  the  past  deoade,  yet  it  is  not  one-tenth  as  bad  as  it  oaf 
become  In  the  State  as  a  whole. 

The  first  and  most  important  means  of  fighting  any  weed  irtiere  it  » 
possible  to  practice  it,  is  cultivation. 
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Clean  CttltivaUon, — In 
lh«  case  of  this  weed.pull* 
iag  b7  band  is  a  waste  of 
time.  A07  attempt  at  this 
will  leaxe  numeroua  run- 
ners, or  root-Btocka  In  the 
Boil  and  will  at  best  oniy 
give  the  weed  a  temporary 
Mt  back.  For  the  eame 
reaaon  cutting  off  the  plants 
with  a  hoe  is  not  likely  to 
be  aucceeatal  nnlees  fol- 
lowed  ap  repeatedly.  The 
hswkweed  readily  yields, 
however,  to  careful  plow- 
ing, followed  by  thorough 
cultivation.  WehaTefound 
hy  sxperlmMit  that  it  is 
poasible  to  completely  ex- 
terminate the  plant  in  one 
year  in  thie  way.  For 
practical  purposes,  how- 
ever, it  is  recommended 
that  the  land  be  kept  In  cul- 
tivation for  two  or  three 
years,  planting  to  some 
hoed  crop,  like  corn  or  po- 
tatoes, which  are  given 
more  thorough  cultivation 
than  is  usual.  Cases  are  known  where  the  land  has  been  carelessly  culti- 
vated for  several  years  without  destroying  the  weed. 

When  such  thorough  cultivation  with  a  horse  is  not  practicable,  and 
in  aO  etuea  where  there  it  only  a  small  amount  of  the  weed  present,  a  very 
effective  remedy  is  found  in  salt. 

Salt. — This  agent  has  long  been  used  in  fighting  weeds,  but  in  most 
cases  each  heavy  applications  are  required  as  todestroy  the  grass  and  other 
naeful  plants  along  with  the  weeds.  The  orange  hawkweed  is,  however, 
remarkably  sensitive  to  salt,  being  quickly  killed  by  applications  which  do 
not  injuriously  affect  most  other  plants. 

In  order  to  determine  the  effect  of  varying  amounts  of  salt  upon  both 
the  weed  and  the  grass,  adjoining  plots  were  staked  out  in  a  piece  of  grass 
land  which  was  badly  infested  with  the  weed.  Dry  salt  was  sown  broad- 
cast apon  these  at  the  rates  respectively  of  1,000,3,000,  8,000,  4,000  and 
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<,00Q  ponnla  par  aoia.  The  heaTiest  application  entirely  deatrorad  the 
hawkweedaod  the  ffraaa  also.  ^11  of  the  lighter  applieatiotu  proved 
ultimatei]/  beaefleUU  to  the  grau,  and  in  rarying  degree  destructiTo  to  tbe 
weed.  Host  ot  tha  waed  iraa  killed  by  the  8,000  pound  appUcation  and 
ewru  plant  of  it  wa*  killed  bg  the  application  of  3,000  pounds  per  aen, 
Theae  applioatione  were  made  in  Uay,  In  July  the  grass  (Feecue)  upon  the 
■altad  plots  wae  very  nbtioeably  larger  and  of  a  richer  dark  green  cdoi 
than  was  tbe  gross  on  ttie  adjoining  aoil  where  do  salt  had  been  applied. 
In  Older  to  make  a  more  accurate  comparison  ten  stalks  of  the  grasa  of 
aTsraga  aize  were  out  from  each  plot,  photograpbed  and  weighed.  Fignre 
5  is  a  drawing  from  this  photograph  and  shows  the  relative  appeannce 
of  the  grass  from  the  two  plots.  The  ten  plants  from  tbe  nnaalted  pkt 
weighed  14  grams,  while  those  from  the  plot  which  had  received  SDOV 
pounds  of  salt  per  acre  weighed  26  grams,  or  nearly  twice  a*  much. 

Without  going  further  into  tbe  details  of  the  experiments  we  And, 
after  repeated  trials,  that  where  the  weed  is  thoroughly  established  so  aa  to 
ooTer  tbe  entire  ground,  IB  pounds  per  square  rod  or  8000  pounds  per  aoe 
anffloe  to  destroy  every  plant  of  the  hawkweed.  In  all  oaoes  upon  our 
soil  such  applications  of  salt  benefited  the  grass,  but  injured  or  killed 
the  clover.  When  the  weeds  are  scattered  much  leas  salt  will  snfflce. 
If  but  a  few  plants  ooour  a  small  handful  of  salt  scattered  over  the  kavM 
will  do  the  work. 

It  must  not  be  inferred  that  similar  applications  of  salt  will  pfove 
equally  beneficial  by  doubling  the  grans  yield  on  all  soils  and  under  aD  cir- 
oumatancea.  Salt  actsas  a  fertiliser  on  lands  not  because  of  anyplint 
food  it  contains  but,  amongother  reasons,  because  it  may  ao  act  on  insoloUa 
food  elements  already  present  in  the  soil  sa  to  render  them  more  soluble 
and  benoe  more  readily  available  to  the  plant.  Salt  will  therefore  prove 
more  beneficial  on  aome  soils  than  on  others.  It  seems  probable  from  oar 
experiments  bowerrer,  that  tbis  weed  can  be  destroyed  in  any  soil  \f] 
applications  of  salt  which  will  be  althesametimebeneficial  rather  than 
injurious  to  the  grass.  Some  of  the  gains  in  our  experiments  must  lA 
course  be  attributed  to  tbe  indirect  benefit  to  the  grass  resulting  from  the 
destruction  of  tbe  weeds. 

Wh;  does  the  salt  kill  the  hawkweed  so  quickly  ?  This  has  not  been 
fully  determined,  hut  there  is  no  doubt  that  it  is  chiefly  by  its 
action  in  withdrawing  water  from  tbe  tissues  of  the  plant.  Salt  has  a 
strong  attraction  for  water,  ao  that  when  dry  salt  is  placed  in  a  moist 
atmosphere  or  on  a  moist  surface  it  absorbs  water  rapidly.  This  action 
occurs  when  tbe  salt  cornea  in  contact  with  tbe  tissues  of  the  hawkweed.  If 
we  place  a  few  crystals  of  salt  on  a  dry  leaf  of  the  weed  and  « 
it  after  a  short  time  we  no  longer  find  dry  crystals  but  di«pa  of  e 
water.  At  the  same  time  tbe  leaf  has  wilted,  showing  that  the  water  1 
been  drawn  from  the  interior  of  the  leaf. 
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5.    Tub  Rblativb  BrvBcnoi 


The  doatn-  at'thc  rizbt  grew  In  the  midit  of  hawkmed ;  that  at  the  left  wai  •imlUrlr 
tuated  iMit  1.0CU  poHoiU  per  acn  of  >alt  hid  been  applied,  the  malt  being  the  enllre 
ntruction  i»  the  weed  aod  the  doabllag  In  the  weight  orthe  graia,    |3ee  page  ii.) 
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Aa  might  be  expected  from  the  preceding  regnlts,  we  hftve  foood  Um 
salt  to  be  much  more  effeotiTe  in  killing  the  plant  when  it  is  applied  dr^ 
than  when  in  solution,  more  effective  when  placed  on  theleaves  than  when 
on  the  soil  about  the  roots  and  more  effective  on  a  diy,  hot  day  than  in 
damp  or  ndny  weather. 

It  is  interesting  to  note  that  some  of  the  more  soluble  chemicals 
used  in  the  manufacture  of  commercial  fertilizers  maj  be  used  to  kill  thii 
weed  in  the  same  way  as  salt,  although  none  of  them  are  so  active  as  the 
salt.  Huiiate  of  potash  has  proved  most  effective  in  our  experimcnta 
The  amounts  required,  however,  involve  an  expense  too  great  to  make 
their  use  wise  under  most  circumstances. 

The  cheapest  salt  obtainable  is  recommended  for  use,  as  in  our 
eyperiments  this  has  proved  about  as  effective  aa  the  purer  table  sslL 
In  most  of  this  work  the  Experiment  Station  lias  used  salt  bought  froiB 
O.  J.  Walker  &  Bra.  of  Burlington,  for  (.5.60  per  ton,  and  it  maj'  be  obtain- 
ed from  aaj'  of  the  larger  manufacturers  of  commercial  fertilisers  at  simi- 
lar prices.  Ez-Oovernor  C.  S,  Page  of  HjdePark,  Vt.,  sells  therefuie 
salt  from  his  hide  warehouses  at  from  $8.00  to  ^.OO  per  ton.  This  is  leas 
pleasant  to  handle  but  contains  some  refuse  matter  which  adds  slight];  to 
its  fertilizing  value.  The  expense,  therefore,  of  salt  for  ridding  land  of 
this  weed,  even  when  it  is  badly  infested,  is  not  extreme,  and  in  cases 
where  the  weed  is  only  beginning  its  invasion  it  is  very  slight. 

In  all  casea  where  there  is  only  a  small  amount  of  the  weed  pm- 
ent  TO  TTonld  urge  the  use  of  uilt  as  the  (oiokest  and  surest  means  ot 
destroying  it. 

VI.  CONCLUSION  AND  QUERIES. 

In  ooncluaion  we  wish  to  thank  the  many  farmers  who  have  replied  to 
the  inquiries  sent  from  the  Experiment  Station  concerning  this  weed,  and 
to  urge  that  others  having  had  experience  with  it  will  send  further  infor- 
mation, BO  far  as  they  can.  More  facts  are  desired  as  to  the  present  distri- 
bution of  the  plant  in  Vermont  and  elsewhere,  when  and  how  it  was  intro- 
duced, the  amount  of  injury  it  is  doing  as  a  weed,  and  the  resnlta  of  any 
experience  in  fighting  It  by  cultivation,  the  use  of  salt  or  other  methods. 
It  is  hoped  thst  many  readers  of  this  bulletin  will  anewer  the  accompany- 
ing inquirieB  and  return  the  same  to  the  Station.  With  this  added  data 
and  the  results  of  another  summer's  experiments,  a  more  complete  account 
of  this  weed  may  then  be  presented  in  the  next  Annual  Report. 

Farmers  and  others  interested  are  also  invited  to  send  specimens  of 
new  or  unknown  plants,  especially  If  they  appear  suspicious.  We  will  un- 
dertake to  identify  them  and  promptly  advise  the  sender  as  to  their  cbai^ 
aoter.  New  weeds  are  each  year  introduced  into  the  State  from  varlcu 
eouroeaand  It  is  only  by  such  constant  vigilance  that  their  ultimate  spread 
can  be  prevented. 
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Bflftden  of  thia  bulletin  ftnvrgvd  to  anrwartbeftlloiruv  qnestioai 
uid  mftil  thflm  to  the  Ezporimwit  Station. 


1.    Does   the  Or&nge   Hawkireed  grow  in  your  Ticinitf  ?    If  bo,  to 
what  extent  ? 


3.    When  uid  how  was  it  introduced? 


8.    Ib  it  DOW  regarded  as  a  Berfoue  weed  bj  j'ou  and  bj  people  gener- 
ally in  your  vicinity  ? 

4.  Eeu  U  spread  rapidly  ? 

5.  In  wh&t  kind  of  soil  and  aseociated  with  what  cultivated  plants  is 
it  proving  moat  aerioua? 


t.     Have  yon  had  any  experience  with  or  knowledge  of  any  attempt 
to  eradicate  the  weed?    If  so,  what  meana  were  used,  and  with  what 

reealts? 


7.    Wbat  five  weed  plants  are  proving  most  troublesome  in  your 
vicinity? 


Any  farther  remarke  concerning  these  or  other  weeds. 


(Addnu  eiiTClope  "BzTmiineiit  SUtltm,  BnillDEton,  Tt.") 
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BULLETIN     NO.    57. 
ANALYSES    OP    COMMERCIAL    FERTILIZERS. 

Bt  J.  L.  HiLU,  B.  0.  Whitb  and  C.  H.  Jones. 

I.  STATEMENT  EEGARDINO  ANALYSES. 

The  preMDt  bnlletin  contains  analjEee  of  leading  brards  of  goods  of 
each  manofacturer  liceneed  to  cell  in  Vermont  ezcepting 'he  B««d  Ferti- 
lizer Co.  and  the  Russia  Cement  Cki. ,  which  are  no  t  included  because  no  sun- 
pin  of  their  goods  have  as  yet  been  found  bj  our  eampling  agents.  Usually 
composite  samples  (mixtures  of  equal  portions  of  eeTeral  samples  of  the 
same  brand  taken  at  different  points)  have  been  analyzed,  but  In  afev  rases 
atn^e  samples  onlj  hare  been  taken. 

The  choice  of  brands  for  immediate  analj^ia  and  early  publication  is 
based  largely  upon  the  frequency  with  which  they  have  been  found  in  the 
search  for  samples  during  the  three  pest  as  well  as  during  the  present  sea- 
son, this  being  regarded  as  an  Indication  of  comparatiTsly  extended  use. 

A  second  bulletla  of    anatysee  will    be    Issued    about    April  20th, 

in  which  it  la  expected  to  include  all  the  brands  most  commonly  sold  in  the 

State.    A  third  will  be  issued  in  Hay  and  will  contain  the  analyses  of  the 

.  brandslesfl  widely  used,  togetberwitharepriut  of  the  analyses  given  in  the 

March  and  April  bulletins. 

All  enmplea  are  taken  by  agents  of  the  Experiment  Station  from  tbi> 
year's  shipments  In  the  hands  of  local  dealers,  and  represent  therefore  ex- 
actly what  the  purchaser  is  getting. 

For  detailed  data  regarding  the  meaning  of  the  terms  used  in  fertilizer 
analysis,  the  principles  underlying  the  use  of  fertlliierg,  the  elements  of 
plant  food,  the  sources  of  crude  stock  or  raw  materials  used  in  manufac- 
ture, the  commercial  and  agricultural  values  of  fertilizers,  the  arguments 
in  favor  of  and  methods  of  home-mixing,  the  rational  and  economical  selec- 
tion, purchase  and  use  of  fertalizers,  the  reader  is  referred  to  Bulletins  47 
and  02  of  this  Station  which  will  be  sent  to  any  addresa  upon   application. 

n.    SCHEDULE  OF  TRADE  VALUES. 

The  following  schedule  of  trade  values  to  be  used  in  this  State,  In  1897, 
is  the  one  agreed  upon  by  the  Experiment  Stations  of  Massachusetts, 
Rhode  Island,  Connecticut,  New  Jersey  and  Vermont,  after  a  careful  study 
of  pi  ices  ruling  in  the  large  markets  of  the  New  England  and  Middle 
SUtet. 


.V  Google 


TRADE  TALUKS  OF  7EBTILIZINQ  INQRKDIBNTS  IK  RAW  UATBBIALS  AND  CHKH- 
ICALS  FOB  1B96  AMD  1897. 

18H  1B07 

cte.  per  lb.  cte.  per  lb. 

Nitrogen  in  ammonia  salts 1<4  131 

"       in  nitratee l&i  14 

Organic  nitrogen  in  dry  and  fine  groaod  fish, 
blood  and  meat  and  in  mixed 

fertilizers U  14 

"            "       incottonseed  meal 13  13 

"            "        in  fine  ground  bone  and  tankage  18}  IS} 

"            "       in  medium         "                  *'          12  II 


IS 


Phosphoric  acid  soluble  in  water S)  51 

"  "         "       in  ammonium  citrate*  0  5 

"  "     in  dry  fine  ground  fish,  bone 

and  tankage 0  5 

"  ''     in  medium  bone  and  tankage.  i  4 

"  "     in  coarse       "  "  J  8i  „, 

18  ** 
"            "     insoluble  (in  ammonium  citrate) 

in  mixed  fertilizers 2  3 

Potash  as  sulphate  and  in  mixturee  free  from 

muriate  (orchlorids) S  5 

Potash  as  muriate 4}  41 

The  above  trade  values  are,  as  nearly  as  can  be  estimated,  the  average 
figures  at  which,  in  the  six  months  preceding  March  1st,  the  reepectJTe 
ingredients  could  be  bought  at  retail  for  cash  in  the  larger  markets,  in  the 
raw  materiaU,  unmixed.  They  also  correspond  to  the  average  wholrale 
prices  for  six  months  ending  March  Ist.  plus  about  20  percent,  in  the  rise 
of  goods  for  which  we  have  wholesale  quotations.  The  vaiuaticms  obtiin- 
ed  by  the  use  of  the  above  figures  will  be  found  to  agree  fairly  with  Che 
reasonable  average  retail  price  in  the  large  markets  of  standard  raw  ma- 
terials such  as.  Sulphate  of  Ammonia,  Nitrate  of  Soda,  Muriate  of  Pouah^ 
Sulphate  of  Potash,  Dried  Blood,  Plain  Superphosphate,  (AcidPhosphsie), 
Aaotin,  Dry  Ground  Fish,  Ammonite,  Cotton  Seed  Meal,  Bone,  Tankige 
and  Ground  South  Cardina  or  Florida  Bock, 

'DlMolvcd  Iron  isntntortheantrrouiid  phosphilc,  prevlonsl;  eitricted  wjih  pan  wa- 
ter,  by  i«o  c.  c.  ncutrBl  lolutlon  of  AmmonioinCilrmt*,  ip.  gr.  1.(19.  '"  J"  mlomn  «l  fS^«- 
grm  C.,  with  asitBlion  ODce  In  Ave  mlnutei ;  cominanly  called  "revcited."  or  "bKl>-f<BC" 
phosphoric  acid. 
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apfucation  of  trade  valcbs  to  bdfebphobfhate3  and  hixsd  goods 

The  above  trade  values  are  applied  to  the  valuation  of  superplioaphates 
and  mixed  goods  as  follons : 

The  organic  nitrogen  is  valued  at  14  cents  per  pound,  it  being  assumed 
that  it  is  obtained  from  such  materials  as  dried  blood,  tankage,  cotton  seed 
raeal,  ground  fish  or  nltn^enouB  substancee  of  equallv  good  quality. 

Nitrogen  in  the  form  of  nitrate  of  soda  and  sulphate  of  ammonia  is 
valued  at  14  and  18)  cents  per  pound  respectively. 

Soluble,  reverted  and  insoluble  phosphoric  acids  in  mixed  fertilizers  are 
valued  at  51,  S  and  2  cents  per  pound  respectively. 

The  potash  is  valued  at  H  cents  per  pound,  the  price  of  that  ingredient 
in  kainit  and  muriate  if  there  is  suflBcient  chlorin  In  the  fertilizer  to  unite 
with  all  the  potash  ;  if  not,  such  as  is  not  thus  united  is  valued  at  B  cents 
per  pound,  the  price  of  that  ingredient  in  high  grade  sulphate. 

The  "Station  valuation"  of  a  fertilizer  may  be  obtained  by  mulfiplying 
the  given  percent,  of  each  eomtituenHnitrogen,  toliMe,  reverted  and  iniol- 
vble  phogphoric  adds  and  potash)  by  its  trade  value,  adding  the  products 
and  multipli/ing  the  sum  by  SO. 

COMMB8C1AL  VALUS  OF  COIUEBCIAL  FBRTIUZEBB. 

In  order  that  there  may  be  no  misconception  and  that  the  reader  may 
clearly  appreciate  what  these  valuations  are  and  what  they  are  not,  it  is  oui 
custom  to  repeatedly  call  attention  to  the  fact  that  tha  Station  venation 
ofabnadof  ftrtiUnrdoei  not  rspreMiititiproporMlliiig  price  at  Uw 
point  nfcooanihption.  Neither  should  it  be  inferred  that  the  ingredients  in 
the  brand  In  question  have  of  necessity  the  commercial  value  indicated.  It 
may  be  greater  or  leas  than  is  shown.  The  Station  does  not  pretend  dog- 
matically tostate  the  commercial  north  or  valuation  of  any  given  fertilizer. 
Its  "valuations''  should  be  construed  as  showing  the  retail  trade  value  or 
eash-eoit  of  amounts  of  nitrogen,  phoBphorin  aaid  and  potash,  equal  to 
tho»e  contained  in  a  ton  of  the  brand  in  question,  in  unmixed  standar^i 
rate  maitriaU  of  good  quality,  at  the  seaboard. 

The  following  explanations  may  serve  to  render  these  paints  yet  more 

1.  The  trade  values  scheduled  on  page  20,  of  this  bulletin  represent 
very  closely  the  prices  at  which  a  pound  of  nitrogen,  phosphoric  acid  and 
potash,  respectively, can  now  be  purchased,  in  Iheirvarious  forme,for  (^ash, 
at  retail,  in  the  large  markets  of  the  New  England  and  Middle  States.  They 
■re  based  in  part  upon  the  ton  prices  at  which  certain  classes  of  goods  are 
offered  to  actual  cociaumers  by  manufacturers  and  brokers,  and  in  part 
upon  the  wholesale  prices  as  quoted  during  the  six  months  preceding 
March  1st,  plus  20  per  cent 

9.  These  trade  values  do  not  include  the  chaises  for  mixing,  bagging, 
storage,  freight,  commissions  to  agents  and  dealers,  selling  on  long  credi^  I  <  ^ 
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bad  d«bta,  interest  on  iQTMtmant,  depreciation  of  plant,  proflts,  etc. 

They  repraaent  the  retail  prices  of  nitrogen,  phoaphoric  add  and  pot- 
ash, at  the  seaboard  (Boston.  New  York,  etc.)  singly  and  unmixed.  laor- 
dinarj  complete  fertilizers  the  three  ingredienta  are  mixed  tt^ethei,  but 
this  is  not  a  oeceesary  condition  of  their  use.  In  their  unmixed  omditioa 
they  are  ready  for  use  by  the  farmer,  if  it  la  desired  to  iqiply  tbem 
separately. 

An  illustration  may  serve  to  make  the  above  atstements  naore  clair. 
A  farmer  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands  stdd 
in  tbis  State.  If  hf>  purohases  in  Boeton  or  New  York  fifty  (50)  ponndKot 
nitrate  of  soda,  three  hundred  and  fifty  |8S0)  pounds  of  dried  blood,  one 
hundred  and  twenty  five  (12S)  pounds  of  muriate  of  potash  and  foorteeit 
hundred  and  seventy  five  (147S)  pounds  oF  dissolTed  South  Carolina  rock, 
known  in  the  trade  as''acld  phosphate,"  and  mixea  these  ingredienls  to- 
gether, he  will  have  a  complete  fertilizer  analyzing  very  closely  like  the 
average  goods  sold  in  Vermont  In  ISM,  and  not  essentially  different  ttna 
many  standard  brands  now  in  the  market. 

The  cost  of  the  ton  after  mixing  (if  the  farmer  prefers  to  mix  the  in- 
grenlienta  himself)  will  be  made  up  as  follows : 

(a)  Coat  of  the  materials  in  the  markets. 

(b)  Coat  of  transportation. 
(e)    Cost  of  mixing. 

"Hie  first  item  (a)  entering  into  the  total  cost  is  the  only  one  included 
in  the  "valuation,"  If  there  is  added  to  this  one  item  not  only  the  chufet 
for  tranaportatton  and  mixing  but  also  the  expenses  of  selling  tiirough 
agents  and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  facton  io- 
Tolved  in  the  cost  of  our  ordinary  complete  fertilizers,  when  delivered  at 
or  near  the  place  of  consumption. 

It  is  clear,  therefore,  that  the  selling  price  at  the  point  of  consumption 
must  of  necessity  exceed  the  "valuation,"  the  excess  representing  tlie 
manufacturer's  charges  for  converting  raw  materials  into  finished  producifi, 
for  freighting  and  for  selling  the  same. 

Since  the  coat  of  mixing  and  selling  must  of  necessity  vary  someThit 
with  different  companies,  and  since  freight  rates  to  the  various  sections  of 
the  State  are  quite  unlike,  it  is  unaafe  to  assign  any  arbitrary  sum  to  cotct 
these  charges.  These  can  be  best  estimated  by  the  consumer  to  fit  bis  local 
conditions. 

"Valuations"  may  be  found  useful : 

(a)  To  show  whether  a  given  fertilizer  is  worth  its  cost  from  the  eo«- 
merciol  standpoint. 

(b)  Ae  a  common  basis  on  which  to  compare  the  commercial  valun  of 
different  brands,  enabling  buyers  to  note  whether  pricea  asked  are  «st- 
ranted  by  values  contained. 
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Id  1895  the  avenge  selling  price  of  one  hnndred  and  ten  farandB 
■old  in  Vermont,  was  930.90  per  ton,  the  averace  "valuation,"  919.78,  and 
the  difference, til.  17,  an  advance  of  67  per  cent,  on  the  " valuation, "wtiicli, 
it  nil!  be  remembered,  aimplj  indicates  the  reasonable  retail  cash  coet  of 
similar  amounts  of  unmixed  ingredients  in  standard  raw  materials  of  good 
quality  at  the  seaboard.  Or,  stating  the  case  another  way,  on  the  average 
foreach  dollarinveated  in  commercial  fertilizers  in  the  Vermont  trade  of 
18M,  64  cents  was  paid  for  plant  food,  and  80  cents  for  mixing,  bagging, 
freighting  and  selling  it.  (|19.73+|80.90— 0.S4.1  In  manj  brands  leea 
than  eixt7  and,  in  some,  less  than  flft;  cents  worth  of  plant  food  were 
bought  for  adollar.  If  the  selling  price  doee  not  exceed  the  valuation  more 
than  thirty  to  thirty-five  percent.,  it  may  not  be  too  high  a  price,  but  in 
proportion  as  the  excess  increases  beyond  this  point  there  is  reason  to 
question  the  economy  of  the  purchase. 

An  iliuatration  of  the  method  of  making  this  comparison  may  prove 
helpful.  A  brand  of  fertiliser  containing  2  per  cent,  of  nitrogen,  9  per 
cent,  of  total  phosphoric  acid,8  percent .oC  available  phosphoric  acid  and  A 
per  cent,  of  potash  sells  at  consumer's  depot  for  (88.  In  the  absence  of 
analysis  guarantee*  may  l>e  taken  as  a  basis  of  calculating  "valuation," 
which  is  found  to  be  (20. 20.  t30.30-^$39=0.Sl.  A  dollar  buys  sixty-one 
cents  worth  of  plant  food  and  thirty-nine  cents  is  paid  for  manufacture, 
transportation  and  selling  expenses.  933-^^0.30=1.00.  The  brand  costs 
sixty  pex  cent,  more  than  its  "valuation." 

It  is  usually  found  that  the  low-priced  brands  are  (commercially)  the 
most  costly.  Last  year's  inspection  developed  the  fact  that,  "a  dollar 
spent  for  the  average  low  priced  brands  (below  980)  brought  00.4  cents 
worth  of  plant  food  at  retail  seaboard  prices  ;  a  dollar  spent  for  average 
medium  price  goods  (980  to  98S),  04  cents  worth  ;  and  a  dollar  spent  for 
average  high  grade  goods  (above  933),  68,7  cents  worth.  The  very  evident 
reason  for  this  is  that  the  cost  of  mixing,  bagging,  freighting  and  selling 
low  grade  material  or  moke-wcight  is  as  gi'eat  as  when  higher  grades  are 

handled It    is    very    doubtful     whether   at   present  prices   for 

farm  produce,  many  farmers  can  afford  to  pay  from  40  to  52  cents  out 
of  every  dollar  invested  in  fertilizers  to  the  manufacturer,  laborer,  railroad 
and  dealer.  Yet  on  the  other  hand,  by  careful  choice,  or,  under  some  cir- 
cumstances, by  the  practice  of  home  mixing,  the  use  of  commercial  lerti- 
litere  even  at  present  crop  prices  may  prove  profitable,  particularly  if  sup- 
plemented by  proper  feeding  of  farm  stock  and  care  for  the  menure." 
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AABIdTLTtrHU.  VALDE  OF  OOMUBCtAL  7ZKTILIZBRB. 

*It  often  oooura  that  conBumere  \aj  too  much  strew  upon  "TmlaKtion" 
«ad  too  little  upon  the  oaalrsis.  The  valuations  stand  in  no  direct  w 
iiao«asar;  relation  to  the  oompamtive  proflte  which  may  reeolt  from  tiie 
-uaeof  the  various  brands.  Their  significance  la  almost  purely  commerciaL 
A  brand  rich  in  nitrogen,  the  most  coetlj  of  the  three  deficient  essentia] 
elemeal}  of  plant  fool,  mv  value  high,  and  yet  the  crop  returns,  on  a  aoil 
loaded  with  nitrogen  or  with  a  crop  needing  but  little  artificial  supply  of 
ttkijiagreiient,  miy  prove  iaferior  to  thoseobtained  with  a  brand  rich  in 
other  constituents  less  valuable  commercially,  but  for  which  eoil  or  crop 
'hunger. 

Quite  generally,  however,  a  high  agricultural  value  determines  scone- 
what  the  trade  or  commercial  value  at  raw  materials,  yet  exceptioai 
exist  which  render  the  trade  value  an  uncertain  guide  to  farm  applios- 

Theie  are  several  points  which  should  be  home  in  mind  in  economical 
and  rational  purchase. 

1,  Previous  experience  obtained  personally  or  by  careful,  obaerring, 
reliable  neighbors  with  similar  goods  on  the  same  or  similar  soil  with  the 
«aine  crops. 

2.  Reputation  of  the  firm  offering  the  goods. 

8.  The  advantages  and  disadvantages  of  home  mixing  as  compared 
^rith  the  purchase  of  "mixed  goods." 

4.  The  character  and  amount  of  bam  yard  manure  on  hand. 

.  S.  The  advisability  ot  ba  ying  concentrated  by-products  (cotton  seed, 
linseed  and  gluten  meals,  etc.,)  of  growing  leguminouBcrops  more  largely, 
being  thus  enabled  to  feed  rations  rich  iu  portein  ;  of  using  absorbents  and 
"fixatives'  (land  plaster,  kainit,  etc.,)  in  the  stable,  thus  obtaining  a  more 
highly  nitrogeous  manure  ;  in  short,  "fertilizing  by  feeding,"  buying  less 
nitrogen  in  commercial  fertilizers  and  more  in  fodders  and  feeds. 

5.  The  character,  previous  cropping  and  manuring  of  the  soil. 

7.  The  demands  of  the  crop  upon  the  plant  food  of  the  soil. 

8.  Theanalysisof  the  goods  under  consideration  and  its  fitness  for 
-soil,  crop,  and  as  a  supplement  to  home  manurial  supplies. 

0.  The  forms  in  which  the  ingredients  occur ;  nitrt^en  as  nitrates, 
-organic  matter,  etc.,  potash  as  muriate,  as  sulphate,  etc. 

10.     The  relation  between  selling  price  and  "Station  valuation." 
These  ten  points,  of  which  "valuation"  is  but  one,  are  not  of  necemtf 
stated  in  the  order  of  their  relative  importance. 
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m.    OBSEEVANCE  OF  THE  FEBTIUZEB  LAW. 

Hm  followlog  mftnafactorerg  and  companies  have  paid  licenses  u 
nqoired  hj  the  fertilizer  law  and  the  Bale  of  any  and  all  brands  bearing 
tbair  names  ie  legal*.  Agents  aa  well  as  intending  porchasers  are  warned 
against  the  handling  of  mixed  goods  of  companies  other  than  thoee  listed 
below,  since  the  former  render  tbemgelves  liable  to  fine,  and  the  latter,  in 
bnjring  the  goods  of  companiee  trjing  to  evade  the  law,  run  great  risk  of 
getting  inferior  material.  It  should  be  noted,  however,  that  "parties 
manufacturing,  importing  or  purchasing  fertiiieers  for  their  own  use  and 
not  for  pale  in  the  state"  are  not  effected  by  the  restrictions  of  the  law. 

Number.  Nahb  or  Comtakt.  Addbbss. 

1    Paciflo  Onano  Co Box  1368,  Boston,  Masa. 

3  Qninnipiao  Co 93  State  St.,  Boston,  Uasa. 

8  Bradley  FertiliMr  Co »3  State  St.,  Boston,  Mass. 

4  Cleveland  Dryer  Co 03  State  Bt,  Boston,  Haae. 

5  Lister's  Agricultural  Chemical  Worka Newark,  N.  J. 

•  Crocker  Fertilizer  and  Chemical  Co Buffalo,  N.  T. 

7  Standard  Fertilizer  Co Forlow  Building,State  St.,  Boston,  Hais. 

6  Cumberiand  Bone  Phosphate  Co„  State  St.  and  Merchant's  Bow, 

Boston,  Haas, 

9  Bowker  Fertilizer  Co 48  Chatham  St.,  Boston,  Uasa. 

W    B.  Frank  Coe  Co 188-187  Front  St.,  New  York,  N.  Y. 

11    WUlUunsft  Clark  Fertilizer  Co 37  William  St,  New  York,  N.  Y. 

18    Great  Eaotern  Fertilizer  Co Rutland,  Vt. 

13  Clark's  Cove  FertiliEer  Co..  .Farlow  Building,  State  St.,  Boston,  Haas. 

14  Henry  F.  Tucker  Co.. Farlow  Building,  State  St.,  Bosum,  Uasa. 

15  Ee«l  FertUizer  Co Box  8121,  New  York,  N.  Y. 

IB  Lowell  Fertilizer  Co 44  North  Market  St.,  Boston.  Haas. 

18  Parmenter  and  Polsey  Co _. Peabody,  Mass. 

IB  Russia  Cement  Go. Qloucester,  Mass. 

IV.    LICENSED  FERTILIZERS  SAMPLED  BY  STATION. 
Boirk«r  Fertilinr  Co. ,  Boston,  Mmss. 
S309.    Hill  and  Drill  Pbosphate;  from  stocks  of  A.  E.  Fuller,  West 
Woodstook ;  O.  A.  Wales,  South  Borre. 

5307.  Stockbrldgta  Com  Haavra ;  from  stocks  of  S.  A.  Reed,  Wind- 
sor ;  D.  L.  Wilkins,  West  Windsor  ;  A.  E.  Fuller,  West  Woodstock. 

S9M.  Stoekliridc*  Potato  Hannra ;  from  stocks  of  A.  E.  Fuller, 
Weet  Woodstock ;  3.  A.  Beed,  Windsor ;  Q.  A.  Wales,  South  Barre. 
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Bndler  Tertilinr  Co.,  Bcwton,  Umm. 

B381.  Com  PhcMphata  ;  from  stookB  of  F.  C.  Pan?,  South  Pcmfreti 
H  P.  Hanson,  H  >rrisville ;  John  Spaulding,  Wamn ;  H.  A.  Pond,  BMt 
Berkehira. 

6397-  Eclipse  Fhos^wto ;  from  stocks  of  K  H.  Slayton,  Woodatock; 
John  apaulding,  Warren  ;  Bart  Bros. ,  Bnoeburgh  Falls. 

5398.  Pota^  Fertiliaor ;  from  stocks  of  John  Spaulding,  Wunn ; 
F.  C.  Perry,  South  Pomfret ;  Burt  Bros,.  Enotbuigh  Falls  ;  H.  P.  Uunaui. 
Horrisville, 

5299.  VermoDtsr;  from  stocks  ot  B.  Foster,  South  Royalton;  Burt 
Bros..  EnosburKh  Falls ;  H.  A.  Pond.  East  Berkshire  ;  George  Shor<r. 
LyndoiiTille ;  O.  H.  Tupper,  Bethel ;  Hajnard  &  Marsh,  Sheldon. 

5300.  Zli  Snperphoiphate  of  Lime  ;  from  stocks  of  E.  A.  Hone 
Calais ;  E.  H.  Slayton,  Woodstock  ;  Majnard  &  Harsh,  Sheldon. 

Clftrk's  Core  Fertilizer  Co.,  Barton,  Haat- 

5325.  King  Philip  AUnlins  Onuio ;  from  stock  of  O.  L.  Swan,  North 
Tunbrldge, 

Cleveluid  Dryer  Co  .  Botton,  Mbu. 
S2dl-    Com  and  Grain  Phosphate ;  from  stocks  of  D.   A.  Spoootr. 
Randolph ;  E.  J.  Bruason,  St.  Albans ;  E.  Djuzlass  &  Son,  Horriarllla. 

5301.  FertiliMrftrallCrt^t;  fromstook  of  Q.  H.  Stiooets,  Higli- 
gate  ;  M.  Hunt,  North  Troy  ;  E.  H.  Sluyton,  Woodstock. 

528S.  Potato  Phocphat* ;  from  stocks  of  E.  H.  Slayton,  Woodstock ; 
D.  A.  Spooner,  Randolph ;  E.  Douglass  &,  Son,  MorrisTille. 

E.  Frank  Coe  Co.,  Hew  York,  N.T. 

5301  Colombian  Com  Fertiliser ;  from  stocks  of  Nelson  &  Kent, 
Montpeher  ;  H.  W.  Eibbard  &  Co. ,  South  Ryegate ;  Dan  Moody,  Stowe ; 
W.  V.  Phelps,  Enosburgh  Falls. 

5387.  Colnmbian  Potato  Fertiliser ;  from  stocks  of  Nelson  &  Kent, 
Uontpelier ;  E.  S.  Stratton  &  Son.,  Cr&ftshury  ;  B.  Combs,  East  Bakahuc ; 
H.  L.  Page,  Easex  Centre. 

Crocker  Fertilizer  and  Chemical  Co.,  BnHblo,  H.  T. 

5303.  Ammoniated  Bone  Saperphosphote  ;  from  stocks  of  Ini>b 
Benson,  West  Woodstock ;  J.  B.  Brock,  West  Newbury  ;  Albert  Lem- 
berton.  Marsh  field. 

5303  Ammoniated  Com  Fhoiphate ;  from  stocks  of  C.  C  Fisher, 
Wolcott;  J.  B.  Brojk,  West  Newbjry  ;  Isitiah  Benson,  West  Woodsto^ 
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OnmbwrUnd  Bona  Fho«p]utto  Co..  Bortos,  Km*. 
8305-    SaporplUiBphato  ;  from  stocksof  E.  N.  Stanhope,  Riohfoid  ;  J. 
H.  Hewitt,  South  Eoyalton  ;  E.  B.  Moody,  Waterbury  Center. 

Or«a,tEut«Tii  FertUixer  Co.,  Entluid,  Tt. 

528S    Corn  PhoapliBite;  from  stocks  of  E.  L.  Winslow,  'Woodstock  t 
Q.  E.  Or&bam,  North  Hftrbland  ;  J.  3.  Dr«w,  LjodoQviDe ;  B.  B.  Holmes 
Otunbridge. 

5293.  Goneral  FertiUxsr ;  from  Btocks  of  E.  L  Winslow ,  Woodstock  ; 
a.  E.  Qmham,  North  Hartlond ;  J.  S.  Draw,  Lyndonville  ;  B.  R.  HolmeH,. 
Cambridge. 

53H  Qrau  and  OaU  FarUlinr ;  from  Btocks  of  E.  L.  Winalow, 
Woodstock  ;  G.  E.  arata&m.  North  Hartland ;  J.  S.  Drew,  Lyndonvilie  ; 
B.  R.  Holmes,  Cambridge. 

5382.  Potato  Mftntire;  from  stocks  of  E.  L.  Winslow,  Woodstock  ; 
a.  E.  Qraham,  North  Hartland  ;  J.  S.  Drew,  Lyndonville ;  B.  R.  Holmes, 
Cambridge. 

Listar'aAsricQltDnlCliemical'WorkB.Heirark,  H.  J. 

5390.  SpMiftl  Potato  Tertilisor;  from  stocks  of  J.  H.  Russell,  TTnder- 
hiU  ;  H.  C.  Lampbler,  Hydo  Park  ;  W.  H.  WheaUey,  Hardwlck  ;  C.  L. 
Hodges,  Randolph. 

5383  SvcceMFartUissr;  from  stocks  of  J.  H.  Russell,  UDderhill ;. 
H.  a  L«mphier.  HydePark;  W.  H.  Wheatloy,  Hardwick  ;  O.  W.  Pratt, 
West  Derby  ;  C.  K,  Thompson,  Woodstock. 

Lowell  Partiliser  Co.,  Boitan,  Mau. 
S23B.    Swift's  Lowell  Bone  Fertilizer;  from  stock  of  C.  D.  Loukes, 
HIghgate. 

Pftciflc  Gn&no  Co. ,  Boston,  Hasi. 
5306.     Soluble  Pacific  Qnano ;  from  stocks  of  A.  T.  Smith,  West 
Topebam  ;  R.  B.  Pirley,  Norwich  ;  W.  F.  Clark,  Glover. 

Pajnaentor  and  Polsey  Co. ,  Peabody,  Masa. 
SSStf.    Plynumth  SoekBiand;  from  stock  of  H.  Osgood,  Cabot. 
5257.    Star  Brand  Snperphosphato;  from  stock  of  H.  Osgood,  Cabot 

Qninnipiae  Co.,  Boston,  Haaa. 
5282.    Corn  Hanaro ;  from  stocks  of  N.  W.  Bales,  Essex  Center ;  O. 
J.   Lowrey,  Jericho;   W.  A.  Jackson,  Greensboro;   W.  J.    Ijtwrence,. 
Waterford.  r'  T 
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5289.  Potato  PluMphato ;  from  stocks  ol  N.  W.  Bates,  Easei  Center; 
-O.  J.  Lowrey.  Jericho;  W.  A.  Jackson,  OroeoBboro;  J.  H.  Hewitt,  Sooth 
Royalton  -,  W.  J.  Lawrence,  Waterford. 

Stutd&rd  FertiUs«r  Co.,  Boiton,  Mus. 

5277.    Fertilizer ;  from  stock  of  C.  W.  Atherton,  Waterbur;. 
Henry  7.  Tucker  Co. ,  Boston,  Mui. 

5296.  Imperial  Bone  SnparpluMpliate  for  All  Crose'.  from  stock*  of 
D.  A.  Spooner,  Randolph ;  R.  DwineU,  Glover ;  H.  H.  Scott,  Bakerafleld. 

5310.  ImperiKl  Bone  Snperphosphate  fbr  Pot&toea ;  front  stocks  ot 
R.  Dwinell,  Ulover  ;  M,  A.  Nelson,  Montpelier. 

WiUiami  AClark  Fertiliser  Co.,  New  York,  H.  T. 

5295.  AmaricnsCorn  Phosphate;  from  stocks  ot  J.  H.  McDowtU, 
■Qroenaboro ;  F.  T.  Russell,  Bast  Hardwick  ;  G.  H.  Soule,  Falrdeld ;  A.  W. 
Bailey,  Moatpelier;  W.  B.  Hutohinsjn.  South  Pomtret ;  A.  W.  Varnsr, 
Hartland  Four  Coroers. 

5284.  Ammouiated  Potato  and  Tobacco  Hannre ;  from  stocks  of  J. 
S.  McDowell, Greonaboro;  W.  B.  Hutobinson.South  Pomfret;  A.  W,  Vit- 
-ney,  Hartland  Four  Coraers ;  A.  W.  Bailey,  Houtpelier. 

S288.    Boyal  Bone  Phospliate ;  from   stocks  of  J.    H.    McDowdl,  ' 
•Greensboro ;  F.  T.  RuimU,  Em  H-^rdwick  ;  F.   H.  PerclTsU,  OloTet ;  A 
W.  Varney,  Hartland  Four  Comers. 

EXPLANATION  OF  TABLES  OF  ANALTSBS. 

The  flgnres  in  the  tables  of  analyses  of  licensed  fertilizers  show  the 
•per  cents  or  parts  per  hnodred  found  : 

Column  1,  of  nitrogen  derived  from  nitrate  of  soda ;  2,  of  nitrogen 
-derived  from  sulphate  ot  ammonia  ;  8,  of  nitrogen  derived  from  organic 
matter ;  4,  of  total  nitrogen,  being  columns  1 ,  2  and  8  added  ;  7,  of  phos- 
phoric acid  soluble  in  water  ;  B,  of  phosphoric  acid  insoluble  in  water  bnt 
soluble  in  neutral  ammonium  citrate  under  the  conditions  ep«ciQed  in  the 
footnote  at  the  bottom  of  page  SO  o(  this  bulletin,  and  presumedly 
-BOlnble  in  plant  and  root  acids ;  9,  of  phosphoric  acid,  insoluble  In  water  or 
ammonium  citrate,  and  but  slowly  available  for  plant  usee  ;  10,  of  total 
phosphoric  acid,  being  columns  T,  6  and  9  added  ;  13,  of  phosphoric  add 
readily  available  to  the  plant,  being  columns  7  and  8  added  ;  13,  of  potash 
soluble  in  water. 

Columns  6, 11, 13  and  16  give  respectively  the  percentages  of  nitrogen, 
totaland  available  phosphoric  acids  and  potash  guaranteed  tobepreeentt? 
the  manufacturers, 

Columns  0,  14  and  IT  show  respectively  the  retail  cash  cost  at  the  sea- 
board of  amounts  ot  nitrogen,  phosphoric  acid  and  potash  equal  to  those 
found  in  the  fertiliser,  the  same  being  based  on  a  careful  study  of  the 
prices  ruling  in  the  large  markets  of  the  better  fornw  of  crude  stock. 
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VERMONT 

AGRICULTURAL  EXPERIMENI  STATION. 

BULLETIN    No.  58. 

APRIL,     1897. 
Analyses  of  Commercial  Fertilizers. 


I.        ^ATSHBHT  RXOARDINQ  COLLECTION  OF  SAMPLES.— Pag«S  SS-87. 
IL      IJOEHSED  PCBTtLlZBBa  SAMPLED  BT  STATION,— Pages  87-89. 

III.  Analyses  of  Licensed  Fbbtilizebs.— Pages  40--45, 
IT.   Bbakds  Not  Reported  in  this  Bitllstih.— Pages  46-47. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

Pbbs.  H.  H.  BUCKHAH,  t3H>fflcio,  Bttcliogtoo. 
Hon.  B.  J.  ORHSBEE,  Br&udon. 
Hon.  CBOSBY  HILLEB,  Pomfret. 
HOM.  CASSnrS  peck,  BurliDgton. 
Hon.  a.  8.  FASSBTT.  Enosbttrgh, 


OFFICERS  OF  THE  STATION. 

J.  L.  HILI^,  Director  and  Chemist. 

a.  H.  PERKINS,  Entomologut. 

L.  B.  JONES,  BotaniBt. 

F.  A.  WAUOH,  Horticulturist. 

F.  A.  BICH,  Teterinariao. 

CASSnrS  peck,  Farm  Superintendent. 

B.  O.  WHITE,  Assistant  ChemUt. 

C.  H.  JONES,  ABsiatant  Chemiat. 
J.  C.  ROBINSON,  Dairyman, 
MARY  A.  BENSON,  I 
E.  H.  POWELL,  TreaBurer. 


^F*Copiea  of  the  reports  and  bulletins  of  the  Station  are  aentfK*  <' 
ebarge  to  any  addreu  upon  application. 

^TAddreasall  communiuationfl,  not  to  individual  ofSoera,  but  to  the 
Agricultural  Elxporiment  Station,  Burlington,  Vt. 

Director's  ofSce,  chemical  and  horticultural  laboratorieaareatthsEx- 
periment  Station  building,  at  the  head  of  Main  Street ;  lx)tanic«l  andm- 
tomological  latioratoriee  are  at  Williams  Science  Hall,  tJniTetvit?  Place. 

Experiment  Farm  and  buildings  are  on  the  WiUistoD  road,  adjdniai 
the  Unlvereitj  gronnds  on  the  eaat, 
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BULLETIN  No.  68. 
ANALYSES  OP    COMMERCIAL   FERTILIZERS. 

Bt  J.  L.  Hills,  B.  O.  "White  and  C.  H.  Jones. 

1.    STATEMENT  REGARDING  COLLECTION  OF  SAMPLES. 

During  February,  March  and  early  April,  MeeerB.  C.  F.  Clark  of 
Glover,  W.  C.  Perry  of  Burlington,  D.  H.  Udall  of  Craf  tabury,  and  A.  M. 
VaaghanofWoodBtock,  agents  of  this  Station,  Tiaitrd  104  townsand  Til- 
lage in  Vemiont  and  drew  886  samples,  repreeentiDg  119  distinct  brands 
of  fertilizers.  One  hundred  and  ten  brands  were  found  last  year,  6S  in 
1895,  58  in  1894,  and  but  SB  in  1898.  This  rapid  increase  is  due  toan  actual 
increase  in  tbenamber  of  brands  sold,  to  an  increase  in  the  number  of  com- 
panies licoDsed  and  to  our  inability  to  make  a  thorough  search  prior  ta 
1893. 

It  la  believed  that  one  or  more  samples  of  nearly  every  brand  of  fertl- 
Uter  sold  in  the  State  have  been  secured  this  spring.  The  Stalion  deslrea 
that  farmen,  farmers'  clubs  and  granges  call  its  attention  to  brands  of  fer- 
tiliser on  sale  not  included  in  this  bulletin,  either  in  the  tables  of  analyses 
or  the  list  of  samples  on  band.  So  far  as  is  practicable  goods  thus  reported 
wiH  be  sampled.  It  should  be  noted,  however,  that,  as  a  rule,  the  Station 
will  not  sample  or  analyze: 

1.    From  stock  of  less  than  one  ton. 

9.  From  stock  which  has  lain  over  from  a  former  season. 
8.  From  stock  which  has  been  improperly  stored. 
Bulletin  S7,  distributed  to  the  state  mailing  list  March  OTth,  contained 
analyses  of  composite  samples  (mixture  of  equal  portions  of  several  samples 
of  the  same  brand  taken  from  different  parts  of  the  State)  of  leading 
brands  of  goods  made  by  each  manufacturer  then  licensed  to  sell  in  this 
State,  except  the  Read  Fertilizer  Co.  and  the  Russia  Cement  Co.,  none  of 
whose  goods  had  at  that  time  been  found  b;  us.  The  present  bulletin 
contains  the  analyses  of  composite  samples  of  66  distinct  brands,  the  out- 
put of  nineteen  manufacturers.  The  analysis  of  a  composite  sample  cer- 
toinly  represents  the  average  character  of  the  goods  more  fairly  than  can 
the  atiftlytU  of  a  single  sample.  The  SO  analysFS  published  in  Bulletin  57 
are  reprinted  to  facilitate  ready  reference. 

The  06  brands  reported  comprise  all  those  of  which  three  or  more 
eamplea  were  found  by  the  Stalion  agents.  There  is  reason  to  believe  that 
fnllj  nine-tenths  of  the  trade  in  the  State  is  confined  to  these  brands;  i 
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The  reader  \a  referred  to  Bulletin  57  for  details  regarding  the  Bcbedule 
ot  trade  values  and  their  application  to  snperphoaphateB  and  mixed  goodf. 
The  values  per  pound  of  the  ingredienta  as  found  in  mixed  goods  are  at 
follows :  organic  and  nitrate  nitrogen,  14  cents  ;  nitrogen  from  ammonis 
salts,  184  cents ;  soluble,  reverted  and  insoluble  phosphoric  acids,  61,  S 
and  3  cents  rcepectively ;  potash,  as  sulphate,  S  cents,  as  muriate,  H 
cents.  It  should  be  particularly  noted,  however,  that  these  trade  valoM 
do  not  raprase&t  tlie  proper  uUing  prices  of  mixed  ^ooda  aX  the  point 
of  consamptiDii,  but  are  the  retail  trade  values  or  cash-coat  of  amounts 
of  nitrogen,  phosphoric  acid  and  potash,  equal  to  those  contained  in  aton 
of  the  brand  in  question,  instandard  unmixed  raw  materials  of  good  qual- 
ity, at  the  seaboard.  They  do  not  include  freight,  cost  of  manufactursi 
storage,  commissions,  etc.  They  stand  in  no  necfseary  relaUon  to  ibe 
profits  derived  from  the  use  of  the  goods,  but  have  an  almost  purely  com- 
mercial significance. 

The  reader  is  also  referred  to  Bulletins  47  and  53  for  a  full  discussioo 
<rf  the  principles  and  practice  of  fertilization,  with  suggestions  concerning 
the  selection,  purchase  and  use  of  artificial  fertilisers,  and  especially  to 
the  remarks  on  home  mixing.  These  as  well  as  other  bulletins  and  reports 
will  be  sent  to  any  address  without  charge,  on  application. 

OBSKBTANOE  OP  THE  FERTILIZBR  LAW. 

The  following  manufacturers  and  companies  have  paid  licenses  Si 
-required  by  the  fertilizer  law  and  the  sale  of  any  and  all  brands  bearing 
their  names  is  legal.  Agents  as  well  as  Intending  purchasers  are  warned 
against  the  handling  of  mixed  goodsof  companies  Other  than  those  listed 
below,  since  the  former  render  themselves  liable  to  fine,  and  the  latter,  in 
buying  thegoods  of  compsnies  trying  to  evsde  the  law,  run  great  risk  of 
getting  inferior  material.  It  should  be  not«d,  however,  that  "partiM 
•manufacturing,  importing  or  purchasing  fertilizers  for  their  own  use  and 
not  for  Bale  in  the  State"  are  not  affected  by  the  lestrlctions  of  the  law. 


Number.  Naxs  of  Company  . 

1    Pacific  Ouano  Co Box  1368,  Boeton,  Ma» 

a    QuinnipiacCo -92  SUte  St.,  Boeton,  Uass. 

8    Bradley  Fertilizer  Co 93  State  St.,  Boet<H>,  Uaas. 

4    Cleveland  Dryer  Co 93  StateSt.,  Boston.MsM 

6    Lister's  Agricultural  Chemical  Works Newark,  N.  J. 

6  Crocker  Fertilizer  and  Chemical  Co Buffalo,  N- T. 

7  Standard  Fertilizer  Co Farlow  Building,  SUte  St.,  Boston,  Ibts. 

B    Cumberland  Bone  Phosphate  Co.,  State  St.  and  Merchants  Row, 

Boston,  Hsn 

'9    Bowker  Fertilizer  Co 43  Chatham  St.,  Boston,  Hsas- 

(10    E.  Frank- Coe  Co 188-137  Front  St.,  New  Yotk,  N.  J- 
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U    WilliwnB  &  Clark  FertUizcr  Co 27  William  St.,  New  York,  N.  Y. 

IS   Great  Eastern  Fertilizer  Co Rutland,  Vt. 

13  Clark's  Cove  Fertilizer  Co... Farlow  Buildinjr,  State  St.,  Boston  Uasi. 

M    Henry  F.  Tucker  Co Fartow  Building,  State  St.,  Boston,  Uaas. 

IB    Read  Fertilizer  Co Box  8121,  New  York,  N.  Y. 

IB   Lowell  Fertilizer  Co 44  North  Market  St,  Boston,  HaM. 

IB   Parmenter  and  Polee;  Co Peabody,  Haas. 

19   Russia  Cement  Co Gloucegt«r,  Mass. 

30   American  Fertilizer  Co 168  Milk  St.,  Boston,  Mass. 

11.    LICENSED  FERnLIZERS  SAMPLED  BY  STATION.* 
American  Fertiliser  Co.,  Boston,  Haaa. 
5473.    Alkali  Nitrate  Phosphate ;  from  stock  of  Mellen  &  Proctor, 
Brattleboro. 

Borker  Fertiliser  Co..  Boston,  Mass. 
548S.    Potash  Phosphate ;  from  stocks  of  D.  L.  Wilkine,  West  Wind- 
sor; N.  D.  House,  Waitsfleld  ;  E.  D.  Shepardsoo,  Fairfax. 

SS06.  FotatoandTsKatable  Phosphate;  fromatockof  a.  H.  Robert- 
lon.  South  ShaftBbury  ;  C.  L.  French,  Hardwick  ;  G.  A.  Wales,  South 
Barre. 

5905.    Snre  Crop  Phosphate ;  from  stocks  of  A.  E.  Fuller,  Woodstock ; 

D.  L  Wilkins,  West  Windsor ;  C.  O.  and  H.  F.  Leach,  North  Rupert. 

5494.    Termont  Phosphate ;  from  stocks  of  N.  D.  House,  Waitafleld  ; 

E.  D.  Shepardson,  Fairfax  ;  D.  L.  Wilkins,  West  Windsor. 

Bradler  Fertilisar  Co.,  Boston,  Uass. 

5481.  Complete  Manure  for  Top  Dressing  Qraas  and  QnUn ;  from 
stocks  of  M.  G.  Armstrong,  Nc«wicb  ;  H.  W.  Sumner,  Corimb  ;  L.  D, 
Nute,  Harvhfleld. 

5311.  Patent  Snperidtosphate  at  Lime ;  from  stocks  of  L.  D.  Nute, 
Marshfield ;  Burt  Bros..  Enosburgb  Falls ;  G.  H.  Tupper,  Bethel. 

5482.  Potato  Manure :  from  stocks  of  M.  O.  Armstrong,  Norwich  ; 
H.  B.  ChamberUin,  Bradford ;  O.  Upston,  West  Windsor. 

Clark's  Cove  Fertilizer  Co.,  Boston,  Mass. 
5497.    Bay  State  Fertiliser,  O.  0. ;  from  stocks  of  Knight  &  Walker, 
West  Brattleboro ;  L.  O.  Brush,  Underliill ;  J.  H.  Silsby,  Lunenburgfa. 
Cleveland  Dryer  Co.,  Boston,  Mass- 
5492     Superphosphate ;  from  stocks  of  D.  A.  Spooner,  Randolph  ; 
Dutton  &  Richmond,  Northfield  :  R.  D,  Stuart,  Berlin. 

■oalrticml  niopla  reported  in  Bulletin  i^  and  reininted  In  thli  bulletin 
icfcRnce  thereto. 
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E.  Frank  Coe  Co.,  Hew  Tork,  N.  T. 
55U.    Celebrated  Grass  and  Orain  FertiUier;  from  stocks  of  W. 
W.  Brownten,  Poultaey;  B.  B.  Whipple,  Westford;  J.  Duffee, Cambridge. 

Crocker  Fertiliier  and  Chemical  Co.,  BnflUo,  N.  7. 

5484.  Hev  Rival  Ammoniated  Bone  Snperpkosphata ;  fromrtocb 
of  C,  C.  Fisher,  Wolcott ;  H.  W.  Rice,  Weetlord  ;  J.  B,  Brock,  West  New- 
bury  ;  Iialah  Benson,  West  Woodstock  ;  A.  B.  Foote,  East  MiddlebaTj. 

5485.  Potato,  Hop  and  Tobacco  Phosphate;  from  stocks  otC.C. 
Fisher,  Wolcott ;  H.  W.  Rice,  Westford  ;  J.  B.  Brock,  W«st  Newburj; 
Fred  Fuller,  Montpelier  ;  A.  R.  Foote,  East  Uiddlebury, 

5U9.  Superior  Rye  and  Oats  Fertiliser;  from  stocks  of  Isaiah  Ben- 
son, WeetWood:itock;F.  A.  Ward,  Middlesex;  Beecher  Bros.,  WestPawlet. 

Cnmberland  Bone  Phosphate  Co.,  Boston,  Haes. 

6U7.  Onano;  from  atocka  of  Cbaa.  Oates  &  Sons,  North  Harttaod; 
W.  H.  Nye,  Johnson  ;  W.  F.  Clark,  Glover. 

54B6.  Potato  Fertilizer;  from  stocks  of  H.N.  Stanhope,  Ricbford;  W. 
F.  Clark,  Glover  ;  W,  H.  Nye.  Johnson  j    E.  B.  Moody,  Waterbury  CMit«. 

S508.  Seeding  Down  Haanre ;  from  stocks  of  F.  H.  Frazier,  West 
Burke  ;  Jordan  Broe.,  Jericho  Center ;  W,  H.  Nye.  Johnson. 

Lister's  A^cnltnral  Chamioal  Worki,  Newark,  N.  J. 
5403.    Animal  Bone  and  Potash ;  from  stocks  of  H.  E.  I^mphitf 
Hyde  Park  ;  C.  L.  Hodges,  Randolph  ;  J.  W.  Egan.  Hiddleaex, 

Lowell  Fertiliier  Oo.,  Boston,  Hasa 
6507.    Swift's  Lowell  Empire  Brand;  from  stocks  of  A-  U.  Heath, 
Oroton ;  F.   Blieo,    Georgia ;  E.    T.    Ryder,    Morrisville ;  C.    D.  Lonkes, 
Highgate. 

Pacific  Onano  Co.  Boston,  Mass. 
5483.    Special  for  Potatoes  and  Tobacco;  from  stocks  of  W.  F.  Clsrk, 
Glover  ;  V.  Higley,  Richmond ;    R,  B,  Piiley,  Norwich ;    A  T.  Smith, 
West  Topsham. 

Qoinnipiac  Co.,  Boston,  Haas. 
5491.    Climax  Phosphate ;  from  atocks  of  Joel  Avery,  South  Corintli; 
Q.  D.  Butler,  Montpelier ;  J.  A.  Smith,  Waitsfield, 

Bead  Fertiliier  Co.,  New  Tork,  H.  T. 
6501.    Farmer's  Friend  Superphosphate  ;  from  stocks  of  B.  T.  Way, 
Faacbam  ;  J  P.  Websler,  Lyndunvllle  ;  J.  B.  Pursey,  Hennington. 
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S503.  Fifh,  Bona  and  Poiuh  ;  from  stocks  of  J,  B.  P\iney,  Benning* 
ton  1  A.  J.  Lyoa,  West  Concord  ;  V.  A.  Patch,  Jobneon  ;  W.  S.  Rnsaell, 
EmI  St.  Johnaburj  ;  M.  A.  Hoadlej,  Waterbury. 

5502-  Leader  Oiuuto ;  from  etocks  of  H.  A.  Hoadle;,  Wat«rbui7  ; 
A.  J.  Lyon,  West  Concord  ;  W.  8,  Ruasell,  East  St.  Johnebury  ;  Perry 
Porter,  West  Btirke ;  J.  B,  Pursej-,  Bennington. 

6499.  Practical  Potato  Special ;  from  stocks  of  W.  S.  Ruasell,  Elast 
St.  Johosbury ;  E.  E.  Sprftgue,  East  Montpelior ;  OoTe  &  Taylor,  Burling- 
ton ;  J.  B.  Pursej,  Bennington. 

5488.  Standard  Snperpboiphate ;  from  stocks  of  M.  A  Hoadley, 
Waterbury  ;  B.  K  Sprogue,  East  Hontpelier ;  Y.  A.  Patch,  Johnson. 

SSOO.  Snre  Catok  Fertiliser ;  from  stocks  of  W.  S.  Bussell,  East 
St.  Johmbury  ;  Perrj  Porter,  West  Borke  ;  W.  S.  Ruasell,  Barton. 

Snaaia  Gemant  Co.,  Oloncerter,  Maai. 

5495.  Ebux  CompletA  Hannre  for  Com,  Gkain  and  Graat :  from 
etocka  of  C.  F.  Eddy.  Waitafleld  j  E.  8.  Rugglea,  Windsor ;  R.  C.  Martin, 
Bradford. 

5490.  Eiiex  XZX  Fiah  and  Potash ;  from  stocks  of  C.  F.  Eddy, 
Waltstleld;  J.  L.  Slocum,  Berlin  :  J.  RusseU.  Castleton ;  B.  A.  Hunt, 
JohoaoD. 

Henry  F.  Tncker  Co.,  Botton,  Maw. 
5500.    Imperial  Bone  SnperphoBpliate  for  Com ;  from  stocks  of  I. 
E.  Huntley,  Weatford ;  L.  H.  Warren,  Hardwlck  :  P.  J.  Libby,  Newport. 

Williama  &  Clark  Fertilizer  Co.,  New  York,  N.  T. 

5496.  America!  Ammoniated  Bods  Snperplioapliata  :  from  stocks 
of  H.  V.  WiUard,  Jenoho  Center;  Webster  &  Frazier,  East  Burke; 
Edvrard  Whitcomb,  Esses  Junction. 
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IV.    BRANDS  NOT  EEPORTED  IN  THIS  BULLETIN. 

Samples  of  the  following  braDda  are  in  the  laborfttorf  and  tbeir  Uill- 
MB  will  be  publUhed  on  completdon  in  Bulletin  S9.     In  no  case  have  men 
than  two  samples  of  each  of  these  brands  been  found  hj  the  Statioi  agenti. 
BowEBR  FsRTiLiZEB  Co.,  Boeton,  Haes. 

Ammoniated  Corn  Phosphate. 

Farm  and  (harden  Phosphate. 

Market  Oarden  Fertilizer. 

Potash  Bone. 

Potato  and  Vegetable  Manure. 

Square  Brand  Bone  and  Potash. 

Stockbridge  Manure  for  Onions, 

Stockbridge  Manure  for  Seeding  Down. 

Stockbridge  Manure  for  Top  Dressing. 

Vermont  Orange  Chemicals,  D  Brand. 

Bradley  Fertilizes  Co.,  Boeton,  Mose. 

B.  D.  Sea  Fowl  Guano. 

Complete  Manure  for  Corn  and  Grain. 

Complete  Manure  for  Potatoes  and  Vegetables. 

Original  Coe's  Superphosphate  of  Lime. 

Seeding  Down  Manure. 

Clark's  Cote  Fertilizer  Co.  ,  Boeton,  Maes. 

Potato  and  Tobacco  Fertilizer. 

Clbvklasd  Dbybr  Co.,  Boston,  Mass. 

High  Grade  Complete  Manure. 

Pioneer  Fertilizer. 

Seeding  Down  Manure. 

Special  for  Wheal,  Bye  and  Oats. 

B,  Frank  Cok  Co.,  New  York,  N.  Y. 

Baj  State  Imperial  Superphosphate. 

Celebrated  Special  Potato  Fertilizer. 

Columbian  Ammoniated  Bone  Superphosphate. 

Dissolred  Bone  and  Potash. 

Excelsior  Potato  Fertilizer, 

Gold  Brand  Excelsior  Guano. 

High  Grade  Ammoniated  Bone  Superphosphate. 

Red  Brand  Excelsior  Ouano. 

Standard  Grade  Ammoniated  Bone  Superphosphate. 

XXV  Superphosphate.  GoO»jIf 
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Cbockeb  Fertilizer  and  Chemical  Co.,  Buffalo,  N.  Y. 
Special  Potato  Uanure. 

CuuBEELAND  Bonk  Phosphate  Co..  BoetoD,  Hmb. 
Fertilizer. 

Lister's  Aqricultural  Chemicil  Workp,  Newark,  N  J. 
Animal  Bone  and  Potash  No.  3. 
Harrest  Queen  Phosphate. 
Perfect  Fertilizer, 
Potato  Hanure  No.  1. 
United  Stat«s  Superpboephate. 

Lowell  Fertilizer  Co.,  Boetoo.  Mats. 
Ammal  Brand. 
Bone  and  Potash. 
Complete  Manure  for  Vegetables. 

Pacific  Quako  Co.,  Boston, Mass. 
Nobsqae  Guano. 

QciNNiFiAO  Co.,  Boston,  Has. 
Market  Garden  Manure. 
Pine  Island  Phosphate. 
Potato  Manure. 
Seeding  Down  Fertilizer. 

Read  Fertiuzer  Co.,  New  York,  N.  Y. 
Prime  Wheat  and  Rye  Fertilizer. 

Russia  Ckhbht  Co..  Oloucester,  Mass. 
Complete  Uannre  for  Potatoes,  Roots  and  Vegetables. 
Sigh  Grade  Superphosphate. 

Standard  Fertilizes  Co.,  Boston,  Mass. 
Guano. 

Potato  and  Tobacco  Fertilizer. 
Sufierphosphate. 

WfLLiAue  &  Clark  Fertilizer  Co.,  New  York,  N.  Y. 
Americne  Potato  Phosphate. 
High  OrMde  Special. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

PRBB.  H.  H.  BtJCKHAH,  tx-o^do,  Burlington. 
Hon.  E.  J.  OBUSBEE,  Brandon. 
Hon.  CROSBY  MILLER,  Pomtret. 
Hon.  CASSIUS  PECK,  Burlington. 
Hon.  O.  S.  FASSETT,  Enonburgb. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  and  Ohemiiit. 

G.  H.  PERKINS,  Entomologist. 

L.  R.  JONES,  BotaoiBt. 

F.  A.  WAUOH,  Horticultutist. 

F.  A.  RICH,  Vateriaarian. 

CASSIUS  PECK,  Farm  Superintendent. 

B.  O.  WHITE,  Assistant  Chemist. 

C.  H.  JONES,  AsaiataDt  Chemut. 
J.  0.  ROBINSON,  Dairyman. 
HARY  A.  BENSON,  Stenographer. 
E.  H.  POWELL,  Treasurer. 


I^TCopiea  of  the  reports  and  bulletins  of  the  Station  are  seat  ft«e  o( 
oharge  to  anj  address  upon  application. 


Director's  office,  chemical  and  horticultural  laboratories  are  at  Uie  K<- 
periment  Station  building,  at  the  head  o(  Ualn  Street  ;  botanical  and  en- 
tom<d<^CBl  laboratoriee  are  at  Willianu  Scieoce  Hall,  tlnivenitj  Place. 

Experiment  Farm  and  buildingsare  on  the  Williston  road,  adj<MDiii| 
the  Unlveraitr  grounds  on  the  eaat. 
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BULLETIN  NO.  69. 
ANALYSES  OP  COMMERCIAL  FERTILIZERS. 

Br  J.  L.  Hills,  B.  O.  White  and  C.  H.  Jones. 

I.    SUMMARY. 

n.  Trade  tbJubb  per  ponad  of  fertilising  ingredienti  in  olxttd 
goods;  nitrogen  in  nitrataa,  <>-nimoni&  salts,  and  in  organio  forms,  U, 
13  1-2  and  14  cents ;  solable,  reverted  and  insoluble  phosplioric  acids> 
5 1-2, 5  and  2  cents;  potash,  snlpbate  and  mnriate,  5  and  4  1-2  cents. 
Tbe  ' '  station  valnation  "  does  not  represent  the  proper  selling  price  in 
Vermont,  but  shows  the  retail  caab-cost  of  amounts  of  plant  fbod  equal 
to  that  contained  in  a  ton  of  the  individual  brand,  in  unmixed,  stand- 
ard raw  materials  at  the  seaboard.  It«  significance  is  not  agri- 
cnUoral  but  is  almost  purely  commercial.     iBul.  57,  pp.  20-24] 

n.  and  IT.  Tbe  Station  has  analysed  samples  of  134  distinct 
brands,  the  outpnt  of  20  companies,  all  drawn  from  dealers' 
stocks  and  Iwith  one  exception)  this  year's  goods.  The  number 
of  brands  sold  in  tbe  State  is  rapidly  increasing.  Two-thirds 
of  the  total  nnmber  were  above  guarantee  in  every  respect  and 
five-sixths  were  essentially  equal  to  or  better  than  guarantee. 
Sixteen  brands  fbll  abort  more  than  0.20  per  cent-  in  one,  Ave 
were  lacking  in  two  ingredients  and  one  was  below  guarantee 
thronghont.  In  one  of  the  five  cases  both  ingredients  were  seri- 
ously deficient.  Shortages  in  one  ingredient  were  not  made  good 
(commercially)  by  excess  of  other  ingredients  in  seven  brands,  a  part 
of  the  outpnt  of  three  companies.  In  one  case  analysis  and  guarantee 
were  fennd  to  be  widely  apart  in  two  ingredients,  although  an  equiv- 
alent of  plant  food  was  given.  Hinety-fonr  percent-  of  the  entire 
nnmber  of  loands  contained  the  commercial  equivalent  of  their  guar- 
antees. One  hnndred  and  two  brands  were  guaranteed  (directly  or 
iubrentially)  to  contain  potash  as  sulphate,  a  claim  which  was  verified 
inbnt  17  cases.  Tbe  application  of  pepsin  digestion  and  Hayes-per- 
manganate distillation  methods  to  the  several  brands  indicated  that 
the  class  of  materials  ftimisbing  organic  nitrogen  was  almost  without 
exception  above  reproach. 

The  average  "valuation"  was  $19.47  and  tbe  average  selling 
price  $2S.ig,  an  advance  of  50  per  cent,  over  valuation.  One  dollar  out 
of  every  three  invested  in  fertilisers  paid  for  cost  of  manu&ctnre  and 
sale.  A  dollar  spsnt  fbr  average  low  priced  goods  (below  $20)  bought 
64  cents  worth  of  plant  food;  a  doUar  invested  in  average  medium 
grade  brands  ($29  to  $35),  60  cents  worth ;  and  a  dollar  paid  out  fbr 
average  high  priced  goods  ($35  and  upwards),  72  cents  worth,  (Pages 
52^75;. 

T.  The  average  composition  of  the  goods  has  not  varied  mate- 
rially from  that  of  last  year.  Selling  prices  are  lower  and  plant  fi>od 
chafer  than  ever  before  in  the  history  of  the  trade.    (Pages  76-77.) 
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II.  RESULTS  OF  INSPECTION. 

CoOeetum  of  Samplea,— The  eampling  «genl»  of  the  station  Tiaittd  1I8 
towns  and  Tillages  In  Vermont  during  the  spring  of  1897,  wid  drew  417 
samples  from  dealers'  stocks,  representing  134  distinct  brands,  the  ou^nit 
of  twenty'  companies  licensed  tosell  in  Vermont.  It  Is  thought  that  everj 
brand  sold  in  the  SMte  this  spring,  with  one  exception,  has  be«n  sam- 
pled and  anal/zed.  One  hundred  and  ten  brands  were  found  in  1896,  B2 
in  1895,68  in  1894,  and  but  36  in  1898.  This  rapid  increase  ia  mainljr  due 
to  the  larger  trade  in  commercial  fertilizers  in  recent  years,  which, 
according  to  the  statistics  taken  by  this  Station  in  lB96,f  approximates 
18,000  tons  yearly. 

BuUetint  57,  S8  and  59.— Section  4865  of  the  Vermont  Statutes  makes 
it  tbedntyofthedirector  of  the  Station  to  have  "one  analysis  ...  of  eadi 
fertilizer .  .  .  made  annually  and  the  result  published  monthly."  The  early 
shipments  made  into  this  State  enable  the  Station  to  analyze  and  publish 
in  March,  April  and  May.  The  analyses  of  the  brands  which  seem  to  be  in 
most  common  use  are  printed  in  the  March  and  April  bulletins,  thus  becom- 
ing available  as  an  aid  in  choice  for  purchase. 

Bulletin  57,  distributed  to  the  state  mailing  list  March  27th,  contained 
SSaualysea  made  upon  composite  samples  (mixture  of  equal  poctions  of 
several  samples  of  the  same  brand  taken  from  different  parts  of  the  State) 
of  leading  brands  of  goods  made  by  seventeen  mauufacturan.  Bulletin  68, 
distributed  tothe  State  mailing  list  April  28rd,  contained  the  analywsot 
composite  samples  of  66  brands,  the  output  of  nineteen  manufactnrns. 

The  brands  reported  in  Bulletins  S7  and  58  comprise  all  those  of  wbicb 
three  or  more  samples  weru  found  by  the  Station  agents.  There  is  reason 
to  I>e1ieve  that  fully  nine-tenths  of  the  trade  in  the  State  is  conOned  to 
these  brands.  These  analyses,  with  sixty-five  more,  are  grouped  alpha- 
betically by  manufncturers'  names  in  this  bulletin.  A  few  samples  drawn 
after  the  tables  were  set  up  are  placed  out  of  order  on  page  75. 

Ouaranteet  and  Analyses. — Nearly  tico-thirds  (80  out  of  1S4)  o€  the 
brands  analyzed  proved  to  be  above  guarantee  in  nitrogen,  in  aTailaUe 
phosphoric  aoid  and  in  potash.  Twenty-seven  of  the  forty-eight  tHxads 
found  deflcientwere  short  less  than  0.30  per  cent.  In  a  single  ingmdient, 
so  that  practically  five-sixths  of  the  brands  »old  this  year  tn  VermotI 
provtd  to  be  equal  to  or  better  than  their  guarantees.  But  five  bi«Bdi 
proved  deficient  in  two  ingredients.  The  entire  shortage  waa  less  than 
0.20  per  cent  in  one  case  and  it  was  bnt  0.09  and  O.SO  per  oenL  in  one  of 
the  two  ingredients  in  two  other  cases.  One  brand,  a  so-called  "  UsMtlred 
Bone  and  Potash,"  in  which  no  nitrogen  was  guaranteed,  was  decidedly 
deficient  in  both  ingredients.  One  brand,  new  in  this  State,  and  thns  far 
sold  in  but  a  limited  way,  was  found  to  be  below  guarantee  throogboat. 

ThcBoiton  C(K>pcraMvF  Biiyrn  AsKciatioB.  77  Bedford  St..  Boaton.  Mua,.  tau  Hid 
theKctBwreetlncethepublkatlonalBullFtiasS.but  huDot  iLthedatcof  gni^topiai 
filed  lu  bond  u  rcqnlred  bj  law. 

tHInth  SEpoit,  pp.  43-14. 
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Twelve  out  of  t  wentj-two  braoda,  deQcien 1 0. 20  per  cent,  or  more  in  one, 
two  or  three  ingredienta,  contuned  aufflclent  exceaa  of  other  ingredients  to 
kfford  the  commercial  equivalent  or  the  money  value  of  the  Euaraotee.  In 
seven  caaea,  a  part  of  the  output  of  three  companiee,  the  shortage  ia  not  made 
good  (com merci ally]  by  exceaa  of  other  ingredieats.  One  of  the  manu- 
facturers claima  that  the  xamples  do  not  properlv  repreaent  hie  gooda.  The 
■oaljaee  made  upon  the  same  brands  by  the  Stationa  of  the  rarioua 
New  England  and  Middle  States  during  the  two  past  yeara  are  in  entire 
accord  with  the  results  herein  reported.  In  one  case  the  extraordi- 
nary shortage  of  one  ingredient  and  the  equally  extraordinary  excess 
of  another  makes  a  combination  which  "  values"  about  the  same  aa  the 
guarantee  but  which  is  very  different  in  composition  from  what  might  be 
eipacted.  Theanalysid  of  this  brand  as  sampled  by  this  Station  in  1896, 
and  analyses  made  in  years  past  by  other  Hew  England  Stations  are  in 
general  accord  with  the  results  obtained  by  ua  this  year.  The  manufact- 
urera  protest  that  ths  aample  does  not  correctly  represent  the  goods,  but 
confirm  ita  analysis  by  that  of  their  own  chemist.  The  Station  vouches 
for  the  correctneaa  of  thesample.  Both  thia  brand  and  the  "Dissolved 
Bone  and  Potash  *'  already  referred  to  have  had  but  limited  sale  in  the 


The  following  table  shows  the  number  of  brands  sold  by  the  differ- 
ent companies  licensed  in  the  State,  the  number  of  guarantees  (nitrogen, 
arailable  phosphoric  acid,  potash)  made  by  each  and  the  number  of  fail- 
urasto  make  the  aame  good  (within  0.20  per  cent.)  as  judged  hy  the  anal- 
yses of  the  samples  taken  hy  the  Station. 


Name  of  Company. 

Number 

of 
Branda. 

Number 

of 

auarantees. 

Number  of 

Guarantees  not 

made  good. 

Boston  Co-op.  Buyers  Assoc 

4 
3 
19 
14 
it 
8 
14 
6 
6 
4 
9 
S 
S 
3 
8 
» 
4 
4 
i! 
8 
134 

IS 
\t 
06 
42 
9 
24 
41 
18 
15 

n 

2.1 
15 
» 
6 
24 
28 
12 
12 
9 
■    18 
896 

1 
5 

2 

Clark's  Cove  Fertilizer  Co 

0 
0 

5 

Crocker  Fert  and  Chem.  Co 

Cumberland  Bone  Phoe.  Co 

Great  BasUro  Fertilizer  Co 

Lister>e  Aeri.  Chem.  Worka 

1 

0 
0 

4 

0 

0 

a 

Ruaaia  Cement  Co.... 

0 
0 

1 

WiUiamadt  Clark  Fert.  Co 

23 
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Sulphate  of  Pota«h.— It  is  claimed,  directlj  or  ioferentiallr,  of  lOt 
brands  analrzed  that  sulphate  of  potash  was  used  in  the  goods.  Gnarao- 
tees  iisualiy  read  "equal  to"  or  "equivalent  to"  a  giveu  per  cent,  of  ml- 
phate  of  potash.  ThiHclatm  was  shown  inBulI«tins4T  and  62  to  havebem, 
with  a  Few  notable  exceptions,  without  foundation  in  fact.  Seventeen  of 
the  103  brands  for  whioh  sulphate  is  claimed  this  year  contained  more  K 
lei3  o(  this  mitBriat  ;  8>  branla  either  contained  none  whatever,  (muriste 
of  potash,  a  cheaper  and,  for  soma  purposes,  a  less  desirable  form  of  pot 
ash,  being  used),  or  carried  an  amount  of  chlorin  sufBcient  to  account  for 
all  the  potash  aa  muriate,  and  sufficient  to  neutralize  the  good  effecta,  if 
any,  to  be  expected  of  the  sulphate.  In  other  words,  this  particuloi  guar- 
antee  was  not  made  good  in  Sve-siiths  of  the  cases.  Seven  companies 
licensed  to  sell  in  Vermont  do  not  make  this  claim  (or  their  goods,  or  ebe, 
when  claiming  sulphate,  use  it.  In  three  cases  sulphate  was  need  witboQt 
any  claim  being  made  regarding  it.  Brands  actually  containing  most  if 
not  all  the  potash  as  sulphate,  are  marked  *  in  the  tables  of  aualyaeB. 

Availability  of  Organic  Nitrogen.— Ihe  Hayes  acid-permanganate* 
and  the  pep«in  digestionf  methods  for  the  determination  of  the  availability 
of  the  organic  nitrogen  were  used  on  all  brands.  The  latter  method  u 
tk  rule  gave  higher  results,  but  there  was  usually  paralleliFm,  goods  show- 
ing low  nitrogen  availability  by  one  being  found  similarly  wanting  by  the 
other  method.  The  following  table  ehows  brands  grouped  according  to 
oitrogen  availability  as  determined  by  the  two  methods. 
Availability.  Acid-permanganate.  Pepsin  digeetiwi. 

Above  90  per  cent 0  1 

90  to  89  per  cent 0  18 

70  to  7B  per  cent U  tJ7 

60  to  69  per  cent. 74  13 

50  to  68  per  cent 81  33 

40  to  49  per  cent 6  3 

The  samples  showing  leas  than  sixty  per  cent,  availability  by  either 
method  were  tested  with  iron  phosphate  dierolved  in  glacial  phoephoric 
acid  ns  suggested  by  Dabney}  and  by  Lindsey|. 

The  results  were,  however,  negative  in  every  case,  no  certain  iudica- 
tlons  of  the  use  of  leather  being  found.  No  perfect  method  of  detection 
of  this  material  has  been  thus  far  discovered.  It  b  safe  to  say,  however, 
that  a  nitrogen  availabitity  below  GO  is  cause  for  suspicion.  Fwtnnately 
but  three  brandeseem  to  be  beyond  the  dead  line,  which  would  indicate  the 
probability  that  the  trade  in  general  us>«  the  better  grade  of  materiah 
yielding  organic  nitrogen, 

A  further  investigation  and  discussion  of  the  matter  of  the  availabilitT 
of  oi^anic  nitrogen  Is  reserved  for  the  annual  report. 

•  U.  S.  Dept.  Aar.,  Chem.-Dlv,  Bnl.  47.  p.  IIS- 
"^'■— -    ■-l.Eipt.SMllon.Rpt.iaB3,p.2IB. 


Aai .  Vi  pirsu  tEoti7'l''u'l."3'~ 

Agl.  Kipt.  Slation,  tSth  Rpt..  pp.  SOOa)!. 


.vGooglf 


^  AKALTaEH    OF    CoUUEKOIAL    FKRriLIZKKB.  65 

KaUiplicitp  of  Brands, — The  rapid  iuciease  ia  th«  number  of  br&nds 
ODsalein  the  State  has  been  noted  elMwbere.  There  con  be  no  question 
that  allfarm  requirements  would  be  just  as  well  met  by  thirty  ss  by  one 
buadred  and  thiitj  brands.  This  in  particularly  true  when,  aa  is  often  the 
case, MTeral  "brands"  ore  shovelledfrom  the  self-same  bin  in  the  factory. 
WbsD  one  finds  two  or  more  "brands"  of  the  same  make  with  identi- 
cal guarantees,  their  common  origin  is  obvious,  notnithstoiiding  one  is 
labelled  "oom  phosphate"  and  the  other  "potato  manure." 

The  Damw  of  the  Tarioiia  soods  Bsldom  offer  any  clue  to  their  character 
and  are  frequently  positively  misleading.  The  use  of  the  word  "bone" 
does  not  necessarily  or  even  usually  imply  that  the  goods  contain  anf  bone. 
Neither  doee  the  fact  that  the  words  "potato"  or  "com"  appear  upon  the 
bags  certify  to  the  character  of  the  goods  because  of  wide  divergencies 
in  formulas.  The  more  the  brands  thegreatertheexpenaeoF  manufacture, 
of  sale  and  of  inspection,  charges  which  the  consumer  ultimately  pays. 
Competition  more  than  popular  demand  has  given  rise  to  this  oonditioa 
which  is  confusing  rather  tiian  helpful  to  the  farrnsr. 

SeUing  PHom  and  Station  Valuation*. — It  has  been  the  custom  of 
this  Station,  in  oom  non  with  most  Stations  exercising  fertilizer  control,  to 
indicate,  in  addition  to  the  analyses  of  .the  various  brands,  the  retail  cash- 
cost  at  the  seaboard  of  amounts  of  the  three  ingredients  equal  to  those 
found,  in  unmixed  stand  trd  raw  materials  of  good  quality  ;  in  other 
words,  the  so-oalled  "  Station  valuation." 

The ''Station  valuation"  may  be  calculated  by  miiltiplying  the  given 
percent,  of  each  constituent  (nitrogen,  soluble,  reverted  and  intoluble 
phoiphorio  aaidi  UTtd  potash)  by  its  trade  valite,  adding  theproductt  and 
muUiplifing  the  sum  by  to.  In  calculating  valuatiom  from  guarantees  it 
should  be  noted  that  the  lower  Sgnre  is  all  the  seller  is  boand  to  deliver. 
For  instance,  2  to  4  per  cent  potash  guarantees  3  per  cent.  only. 

In  calculating  valuations  from  guarantiee  care  should  be  taken  to 
interpret  the  same  properly.  Many  guarantees  contain  a  vast  array  of 
figures  and  seem  calculated  to  confuse  rather  than  to  instmct.  The 
buyer  will  do  well  to  note  only  the  lomer  flgure*  for  nitrogen  (not  ammo- 
nia or  nitrogen  equivalent  to  ammonia),  available  phoephoric  acid  and 
potash  {not  sulphate  of  potash,  or  potash  sulphate,  or  potash  equivalent  to 
or  equal  to  sulphate)  and  to  ignore  all  the  remainder  of  the  guarantee 
statement.  In  cases  where  amni:>nia  or  sulphateof  potash  only  are  given, 
their  nitroKeD  and  potash  equivalents  may  be  obtained  by  multiplying  the 
re^ectiv«  guarantees  by  0.S33  and  by  O.H. 

It  often  ooours  that  buyers  consider  valuation  rather  than  analysis. 
This  is  wroDg ;  a  brand  may  value  high  yet  be  ill  adapted  to  a  certain  soil 
orcrop.  In  ao  far  as  the  valuation  system  tends  to  dtttract  the  buyer's 
attention  from  the  composition  of  the  goods  and  its  fitneee  for  his  special 
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needs,  it  fails  in  its  mission.  Yet  Talualiuns  are  of  much  use.  Bhowinn 
whether  a  glren  brand  is  worth  its  coat  from  a  commercial  standpoint  and 
furnishing  a  common  basis  Oii  which  to  compare  the  commercial  Taluea  of 
differsnt  fertilintrs. 

A  comparison  of  the  selliDK  prices  and  vaJnatioDB  of  139  brands  sold 
tills  jear  in  Vermont  shows  theaveragee  to  be  ;  selling  price,  $89.19,  "valu- 
ation," (19.47,  difference  19.73,  an  advance  of  60  per  cent,  over  valuaticn 
(9.73-^19,47=0.50.) 

Selling  prioes  neoessarilf  exceed  valuations,  since  the  latter  show 
on);  the  seaboard  valnes  of  unmixed  ingredienle  and  do  not  include  nee- 
essar;  and  legitimate  charges  accompanjring  the  manufacture  and  sale  of 
mixed  goods,  such  as  mixing*,  bagging,  storage,  freight,  commiesioDB  (o 
agents  and  dealers,  selling  on  long  credit,  bad  debts,  interest  on  invest- 
ment, depreciation  of  plant,  profits,  etc.  Stating  the  case  another  way, on 
the  average  one  dollar  out  of  every  three  spent  for  commercial  fertilieers 
this  year  in  Vermont  went  to  pay  for  mixing,  bagging,  freighting  and 
selling  the  goods.  Within  these  averages,  however,  lie  concealed  many 
cases  of  comparilively  high  prices  for  low  grade  goods. 

The  question  of  the  relation  of  the  telling  price  to  the  value  of  Ou 
plant  food  contained  is  of  quite  as  much  impcotanoe  as  that  of  a  mana- 
facturer's  exact  compliance  with  a  guarantee  statement  of  his  own  choice. 
It  is  a  matter,  however,  which  no  law  can  touch.  No  law  can  prevent  a 
shoe  maker  from  charging  five  dollars  for  a  two  dollar  pair  of  shoes,  nor 
can  he  who  ignornntly  buys  at  that  price  invoke  the  legal  arm.  Similarly 
no  statute  can  regulate  the  price  at  which  commercial  fertilisera  shall  sell 
or  the  relation  of  that  price  to  the  value  of  the  goods. 

It  is  to  be  hoped  that  the  "unit  system"  of  purchase  which  is  in  vogue 
among  the  manufacturers  in  the  purchase  of  raw  materials  may  come  into 
use  in  the  sale  of  mixed  goods.  A  "unit"  is  30  pounds  of  actual  plant  food 
per  ton  of  fertiliser  which  is  equivalent  to  one  per  cent.  The  guarantee 
upon  the  bags  stating  percentages  likewise  states  units,  since  both  are  the 
same.  Fertilizers  bought  on  the  "unit  system"  are  paid  for  in  accordance 
with  their  actual  compoeition  just  as  milk  in  now  bought  at  cr«amMi«s 
and  cheese  factories  upon  analysis. 

This  "actual  composition"  might  be  obtained  by  the  use  of  the  r^rolar 
Station  analysis  or  by  the  analysis  of  the  particular  lot  thus  bought.  Many 
of  the  manufacturers  are  willing  to  sell  on  this  basis,  which  is  obviously 
entirely  fair  to  both  parties.  Unitprioes  for  the  current  year  of  the  avoi*^ 
goods  sold  in  Vermont  have  been  nitrogen,  $4.30,  available  pho^tbtmc 
acid  $1.74,  potash,  tl. 59.  Oooda  containing  2. S  per  cent,  nitrogen,  9  per 
cent,  available  phosphoric  acidand  3  percent,  potash  would  sell  for$30.>l. 
(3.6x4.30+0x1.74+8x1.36=30.21.)  Under  this  system  the  pnnjhaser 
would  buy  where  he  can  get  plant  food  the  cheapest,  not,  as  now,  loo 
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frequently  hapiKms  where  he  can  get  the  most  te^ht,  be  it  plant  food  or 
Dob,  for  Ills  money.  The  general  uie  oF  such  a  eyetem  o(  puri;hase  would 
ntDder  the  relation  between  selling  prices  and  actual  values  entirely  clear. 
Turning  now  from  general  averages  to  those  of  different  grades,  the 
following  table^,  comparing  selling  prices  anil  valuations  of  average  goods 
of  different  selling  prices  is  very  suggestive : 


Namber  bot 


Bebw927  84 

$37-28.90  42 

|2»-8U.W  SO 

t3l-S4.90  15 

$86  and  above  18 

These  points  can  be  ehown  graphically.  The  relative  lengths  of  the 
following  lines  indicate  the  average  cents'  worth  of  plant  food  at  retail 
seaboard  prices  bought  for  a  dollar  at  consumer's  depot  in  brands  selling 
between  prices  given  ; 


The  following  linee  shows  the  per  cent,  of  the  total  numberot  brands  in 
each  group  selling  between  theprices  given  which  contain  leMfAanfil'CMifs 
tBorlh  of  plant  food  at  retail  seaboard  prices  for  the  dollar  invested  at  the 
consumer's  depot- 


^  t>«  cent.  ni-34.eg 

0  i»G  and  kboTe. 

The  &iial  set  of  lines  shows  the  per  cent,  of  the  total  numberof  brands  la 
each  group  selling  between  the  prices  given  which  contain  more  than  70 
MTtfs  worth  of  plant  food  at  retail  seaboard  prices  for  the  dollar  invested 
at  the  consumer's  depot. 


It  Included  therein   eltlianBh 
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Tranelaling  figures  and  lineH  into  words,  it  should  be  noted  that: 

(1)  Adollar  tpent  for  average  loio  priced  brand!  (below  9^9)  bought  Si 
cenU  worth  of  plant  food  at  retail  teaboard  prices :  a  dollar  inveaitd  tm 
average  medium  grade  goods  (fS9to  fSS),  69  ceKta  vmrik;  andadoOar 
paid  out  for  average  high  clagg  goods  {$S6  and  uptoards),  71  cents  worth.* 
A.  dollar  bought  86  cents  worth  nt  plant  food  in  one  brand  sold  in  the 
State  this  jear,  whQe  it  purchased  but  CO  cents  worth  in  another  brand. 
One-fifth  of  the  entire  number  of  brands  furnish  less  than  60  cento  wwtli 
of  plant  food  to  the  dollar. 

(2)  Thirty-ttoo  per  cent. of  the  total  number  of  low  priced  goodaeoniaxK 
plant  food  loorth  lege  than  60  eente  for  each  dollar  of  cost,  while  bvt  six 
per  cent,  of  the  total  number  of  medium  grade  and  none  of  the  high  grade 
brands  contain  as  little  relative  ralue  as  this. 

(%)  Seventy-two  per  cent,  of  the  total  number  of  high  dots  goods  contain 
plant  food  worth  more  than  70  cents  for  each  dollar  of  cost,  while  but 
twenty-nine  per  cent  of  the  total  number  of  medium  grade  and  sixteen 
per  oeat.  of  the  total  number  of  low  priced  brands  contained  aa  much 
relative  value  bb  this. 

Low  grade  brands  cost  relatively  high  prices  because  the  ezpowe 
of  manufacture  and  eale  are  equally  great  as  and  proportionatelj  greater 
than  those  on  high  class  goods.  The  oompaniee  as  a  rule  prefer  to  eell  Uie 
better  goods,  bat  there  is  a  wide-spread  popular  demand  for  low  priced 
goods,  a  desire  "to  get  a  lot  for  their  monejr."  General  and  local  fertil- 
izer agents  report  difficulty  in  selling  the  higher  grades,  which  mnst 
usually  prove  more  satisfactory  because  of  the  greater  economy  of  pm-- 
chaae  and  the  greater  likelihood  that  flist-clus  materials  are  used  in 
manufacture. 

The  goods  which  proved  to  contain  the  largest  value  of  [riant  food  for 
the  dollar  asked,  as  judged  by  the  1896  analyses  of  this  Station,  coold  not 
besoldat  S33.00a  ton  in  a  market  in  which  lower  grades  sold  well.  Its 
selling  price  was  dropped  to  close  it  out,  a  portion  of  the  lot  was  bou^t  by 
one  of  the  Station  officers  for  use  upon  his  private  farm,  and  field  icantts 
fully  sustained  the  laboratory  analysis. 

The  average  selling  price  of  mixed  goods  is  fl.Tl  lowerthan  laat  year. 
Plant  food  is  cheaper  than  ever  before,  yet  notwithstanding  it  is  doubtful 
whether  at  present  prices  for  farm  produce  many  farmen  can  att<ad  lo 


*An  lllnatntlaii  of  the  method  of  mAklDg  this  com]  arisos  may  prove  ha1i>fal.  i 
br&Dd  of  fertlKzor  coataiulng  Z  per  cent.  i<f  nitrogen,  S  per  ceot.  of  total  phoapl^ori 
meld.  A  per  cent,  of  available  phosphoric  ftcld  and  A  per  cent,  of  potoeh  4e]la  at  ooo 
samer'a  depot  forSSB.  In  theabai'noe  of  aaalriilB,  guarantee  mar  ha  taken  as  a  ba<l 
of  calcnlatlns  "valuation."  which  la  fonnd  to  b<  tmJW.  £0.!0-f-33=l]L«l.  Adolte 
buysBlxlr-ODe  centt  worth  of  plant  food  and  thlrtr-nlne  oenta  1*  paid  for  b 
tare,  traDnportallon  luid  salllDg  eipensei. 
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phj  mucti  more  than  40  cents  oat  or  ererf  dollar  iareated  in  fertilizers  to 
■nADufacturer,  laborer,  railroad  and  dealer.  Yet  on  the  other  hand,  b^ 
cirefnlchoioe,  or,  under  some  ciroumatancee,  by  the  praotioe  o(  home 
mixing,  the  nse  oF  commercial  fertillEara  even  at  present  crop  prioee  ma; 
pcore  proStable,  particalarly  if  suppleiaeDted  by  proper  feeding  of  farm 
stock  and  oare  for  the  manure. 

Agrioullural  Value  of  Fertilvseri. — It  should  of  course  be  home  in 
mind  that  the  oomparisons  shownaremade  from  the  commercial  standpoint 
oal;  aai  ore  designed  simply  to  determine  whether  prices  asked  are  reasona- 
ble. Aa  has  been  already  pointed  out,,  one  should  not  fall  to  consider  the 
composition  of  the  goods  as  of  much  more  importimce  than  the  valuation. 
Oas  sh  juld  not  buy  nitrogen  if  it  U  not  needed  because  in  a  particular  fer- 
tiUzer  it  is  cheap.  A.  brand  rich  in  nitrogen,  the  most  costly  of  the  three 
deficient  essential  elements  of  plant  food,  may  value  high,  and  yet  the 
ciopteturne,  on  a  soil  loaded  with  nitrogen,  or  with  a  cropneeding  but  little 
artificial  supply  of  this  ingredient,  or  when  one  has  plenty  of  good  barn- 
yard manure  and  usee  his  commercial  fertilizer  as  a  supplement  thereto,  may 
prove  inferior  to  those  obtained  with  a  brand  rich  in  other  constituents  lees 
valuable  commercially,  but  for  which  soil  or  crop  hungers. 

Previous  experience  with  similar  goods,  previous  manuring  and  crop- 
ping of  the  I&nd,  the  demands  of  the  crop  to  be  grown  upon  the  soil,  the 
character  of  the  soil,  as  well  as  the  fitness  of  the  brand  under  cousidera- 
tioa  to  soil,  to  crop  and  as  supplementing  home  mannrial  supplies,  should 
all  be  taken  into  account,  and  then,  and  not  till  then,  the  relation  between 
Belling  price  and  Station  valuation  should  receive  due  weight. 
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lu.   ucensed  fertilizers  sampled  by  station.* 

Amaricaa  Fsrtiluar  Co.,  Boaton,  Haai. 

5544.  Alkali  Hitnte  PlLOBphB.te  fbr  Hoed  Crops ;  from  itocka  o( 
Charlea  Felch,  Ftissumpaic ;  J.  M.  Bond,  Eartrurd  ;  E.  S.  Johnwn, 
Town  she  nd. 

5545.  Gflnaral  AmericMifor  all  Cropi ;  from  atocltBofCharks Felch, 
Fassumpsic  ;  J.  M.  Boyd,  Hartford  ;  F.  A.  Lfland,  Chester  Depot. 

5546.  Potato;  from  atoi^keof  J.  H.  Boyd,  Hart  fori) ;  F.  A.  Leland, 
CbeFler  Depot ;  E.  S.  Johnson,  Townsheiid. 

Bowkar  Fertilinr  Ca,  Borton,  Han. 

5372.  AmmoniatMl  Com  Pboaphats;  from  stock  of  A.  L.  Aeeltinc, 
S  wanton. 

5191.  Fann  aad  Oardsn  Flioapliat* ;  from  stock  of  A.  E.  Fuller, 
Woodstock. 

5421.  Market  Oardoii  FortUisar :  from  stockof  A.  E.  Fuller,  Wood- 
stock. 

5371.    FotaBli  Bone ;  from  stock  of  L.  J.  Sanderson,  Higbgate. 

5423.  Potato  and  Vegetable  Hannre ;  from  itock  of  A .  E.  FdII«t, 
Woodstock. 

5420.    Siiaare  Enjid  Bone  and  Potash ;  from  stock  of  A.  E.  Falln, 


5533.  Staple  Phosphate ;  from  stock  of  Edwards  and  Oront,  New- 
fane. 

5346.  Stockhridce  Uannre  for  Onimu ;  from  stock  of  Stocker  Broa. 
Danville. 

5456.  Stockbridce  Hanore  for  Seeding  Down ;  from  stock  at  C.  0. 
and  H.  F.  Leach.  North  Rupert. 

5513-  Stockbridge  Mannrefor  TopDreutng;  from  stocks  of  G.  A. 
Wales,  South  Barre;  A.  E.  Fuller,  Woodstock. 

5549-  Superphospliate  with  Potaoh;  from  stock  of  A.  J.  Brown, 
Springfield. 

5418.  Termont  Orange  Chemicals,  D.  Brand;  frorostockof  A.E. 
Puller,  Woodstock. 

Bradle;  Fertillxer  Co-,  Boston,  Moat. 
5129.    B.  D.  Sea  Fowl  Qnano ;  from  stock  of  Hajnard  &  Hacsb,  Sbel- 

5142.  Complete  Hannre  for  Coin  and  Grain;  from  stock  of  E.  A. 
Horse,  Calais. 
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5143.  CoiBplet*  Huiara  fbr  PotetoM  uidV«getaUefl;  from  etock 
orE.A.  Horae,  Cftlats. 

S5U.    EnffUsb  Lavn  Fartilisar ;  from  stock  of  A.  O.  Pierce,  Burling- 

5U3.  OricinaJ  Coe'i  Sup«rptioiphate  of  Lime ;  from  stock  of  Pen- 
ntmAn  and  Payeoc,  Windsor. 

5231.    S«ediii£  Down  Mannre ;  from  stock  of  H.  O.  ArmstroDg,  Nor- 

Cl&rk'a  Cove  Fertilizer  Co.,  Boitoa,  Hu«. 
552S.     Potato  and  Tobacco  Tertlliier ;  from  stocks  of  Knight  and 
Witlker,  West  Brattleboro ;  J.  H.  Silsbj,  Lunenburgh. 

Cleveland  Dryer  Co.,  Boeton,  Haaa. 

5116  Hiffh  Crade  Complete  Hannre  ;  from  stock  of  M.  A..  Nelson, 
Uontpelier. 

5351.    Pioneer  Fertiliser:  from  stock  of  H.  D.  Bowker, Lunenburgh. 

5528.  Seediikg  Dom  Fertiliser;  from  stock  of  G.  W.  Heniani, 
Elmore. 

5350.    Special  for  Wheat,  B^e  and  Gate ;  from  stock  of  J.  P.  Telfer, 

E.  Frank  Coe  Co.,  Hew  Tork,  N.  T. 

5051.  Bay  State  Imperial  Snperphoiphate ;  from  stock  of  H.  L, 
Page,  E^Bsex  Centre. 

5322.  Celebrated  Special  Potato  FertiliEar ;  from  stock  of  Jordan 
Bros.,  JM*icho  Centre. 

5137.  Columbian  Ammoniated  Bone  Saperphoephate ;  from  stock 
of  Famsworth  A  Co.,  HJddlebury. 

51i5.  Disaolved  Booe  and  Potaah;  from  stock  of  Silas  Giddings, 
Caatleton. 

53M-  BxcelaitO'  Potato  Fertilim- ;  from  stock  of  L.  H.  Bhonyo  & 
Son.  LTudonville. 

55U  Gold  Brand  Excelsior  Guano;  from  stocks  of  Silas  Oiddings, 
CasUeton  ;  F.  A,  Crane,  Danville. 

5527.  Ground  Bone  and  Potaeh ;  from  stock  of  L.  F.  Bbonjo  &  Son, 
Lyodonville. 

5323.  High  Grade  Anunoniated  Btme  Supexphoephate ;  from  stock 
of  Jordan  Bros.,  Jericho  Centre. 

5444.  Bed  Brand  Ezeelsior  Guano;  from  stock  of  Silas  Oiddings, 
Caatleton. 

5518.  Standard  Grade  Ammoniated  Bone  Superphosphate;  from 
stacks  of  H.  L.  Pa^e,  Etsex  Centre;  Jordan  Broe.,  Jericho  Centre. 

5517.  XXT  Snperphoephate^  from  stocks  of  E.  B.  Whipple,  West- 
ford;  Edwards  &  Qloyd,  Richmond. 
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Crocker  Fartiluer  and  Chamicftl  Co.,  Bolblo,  N-  T. 
5519-    Spvcial  Potato  Hannra;  from  stocks  of  J.  N.   Warner,  St. 
AibanB ;  F.  E.  Powers,  Pawlet- 

Cnmberlwid  Bone  Phosphate  Co.,  Boston,  Mms. 

5520.  Fartiliser;  from  stocks  of  C.  C.  Buck,  Woodstock;  E.  B. 
Mood;,  Waterbury  Centre. 

Liiter'i  Agrionltnral  Chemical  Works,  Newark,  N.  J. 

5126.  Animal  Bona  and  Potash,  Ko-  2 ;  from  acock  of  H.  H.  Ormab.T, 
Bradford. 

5521.  Harrest  Qneen  Phosphate;  from  stocks  of  V.  L.  Perking, 
Warren  ;  C.  L.  Hodges,  Randolph. 

5167.    Parftet  Fertilicor;  from  stock  of  O.  L.  Hodges,  RandolfA. 

5512.    Potato  Uannre;  from  stock  of  M.  V.  Leach,  Essex  Ceutre. 

5539.  Potato  Fertiliser,  No.  2;  from  stock  of  O.  W,  Bates,  Spring- 
field. 

61H.  United  States  Superphosphate ;  from  stock  of  C.  K.  Thomp- 
son, Woodstock. 

Lovell  Fertiliser  Co.,  Boston,  Kass. 
5134.    Afiim^i  Brand ;  from  stock  of  A.  M.  Heath,  Qroton. 
5138.    BiSBolTod  Bone  and  Potash ;  from  stock  of  C.   D.  Loukes, 
Highgate. 

5133.  Complete  Manure  for  Vaffetahles ;  from  stock  of  A.  M.  Heslh, 
Oroton. 

Paciflo  Onano  Co.,  Boston,  Hsw. 

5533.  Nobaqne  Onano;  from  stocks  of  E.  Walbridge,  North  Ben- 
nington ;  J.  Penney,  Ludlow. 

Qoinnipiae  Co.,  Boston,  Hass. 

5155.  Market  Garden  Mannre ;  from  stock  of  T.  Dean,  Pawlet. 

5538.  Phosphate ;  from  stock  of  Ueltio  &  Proctor,  Brattlaboro. 

5332.  Pine  Island  Phosphate ;  from  stock  of  E.  E.  Harris,  Morris 
viUe.  , 

5189.  Potato  Mannre ;  from  stock  of  A.  A.  Dunklee,  South  Vernon. 

5152.  Seeding  Down  Fertilim- ;  from  stock  of  H.  Ballard,  Poaltoey. 

Bead  Fertilizer  Co.,  New  York,  N.  T. 

5517.    Com>nd  Wheat  Mixture ;  from  stock  of  W.  H.  Burr,  P«er). 
535S.    Prims  Wheat  and    ^e  Fertiliser ;   from  stock  of  W.  & 
Russell,  East  St.  Jobnsbury. 
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Bnsua  Cement  Co.,  aioacester,  Hue. 
5514.    Complete  Majiare  tor  PetSitoea,  Eoots  and  VegetAblea ;  rrom 
atocks  of  R.  C.  Martin,  Bradford  ;  M.  N.  Carter,  Wells  River. 

5516.    High  Grade  Snperphoaphate;  from  stocks  of  C.  F.    Eidy, 
Waitufleld;  R.  C.  Martin,  Bradford. 

Standard  Fertilizer  Ca,  Boston,  Hosb. 
55i3.    Qwuio ;  from  stock  of  J.  H.  Bushnell,  Williaton. 
5523.    Potato  and  Tefeacco  Fertilinr ;  from  stocks  of  C.  W.  Ather- 
ton,  Waterburj  ;  H.  L.  Gilman,  Qroton- 

5335.    SaperphoBphate ;  from  stock  of  L.  H.  Lamphiet,  Horrisville. 

WUlioms  &  CUrk  FertiliHr  Co.,  Hew  York,  H.  T. 
5521.    Americiu  Potato  Phosphate :  from  stocks  of  Edward  Whit- 
comb,  Epsex  Centre  ;  H.  V.  Willsrd,  Jericho  Centre. 

5088.    High  (bade  Special ;  from  stock  of  J.  H.  McDowell,  Oreens- 

Boiton  Co-operative  Baytm  Auodation,  Boston,  Mau. 

5560.    Maasachnsetta  State  Grange  Complete  for  Cora  and  Grain ; 
from  stock  of  Willard  Bros.,  Bast  Uontpelier. 

S56L    Haeaaehnietts   State  Orange   Complete  for  Potatoes  and 
Tejetablfls ;  from  stosk  of  Willard  Bros.,  Eaat  Mootpelier. 

555B.    Massachnaetts  State  Grange  General  Fertiliser;  from  stock 
of  Willard  Bros.,  Bast  Montpelier. 

5558.    Haisachiuetti  State  Orange  Superphosphate ;  from  stock  of 
Willard  Bros.,  East  Montpelier. 

5663.     Hassachnsetta  State  Grange  Top  Dreiaing;   from  stock  of 
WilUrd  Bros.,  East  Montpelier. 

Bowker  Fertiliser  Co.,  Boston,  Uaas. 

5557-    Termont  Phosphate ;  from  stock  of  Perle;  and  Leavena,  Cam- 
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V.     COMPARATIVE  VALUES  OF  FEBTILIZEBS  UCBN8ED  IN  I8« 
AND  IN  1897. 

Of  the  161  brands  of  commercUl  fertilizen  sold  in  the  State  dtiriog 
1896  aad  1897,  aad  found  by  our  eampling  agents,  94  have  been  eeUcted 
for  a  oompariaoD  of  the  cliaracCer«  of  the  gooda  sold  under  tfaeae  bmuli 
in  eacli  of  the  two  jeara.  Only  those  brands  have  been  choeen  which 
have  been  found  b;  ua  both  years. 


AVERAQB  OONPOSITIOK  OP  FSRT1LIZBB8  IN  1896  AHD  189T. 


1896. 

1897. 

Name  of  Ingredient 

Pounds 

ina 
hundred. 

Valuation 
all897 
prices. 

Pounds 
in  a 

Valuation 
at  1807 
price*. 

S.20 
5.41 
8.84 
2.27 
8.75 
11.03 
8.41 

•SJS 

8.84 
0.91 

8.07 

8.12 
6.00 
3.88 
2.15 
8.98 
11.18 
8.81 

Reverted  Phosphoric  Acid 
Insoluble  Phosphoric  Acid 
Available  Phosphoric  Acid 
Total  Phosphoric  Acid.... 
Potash 

s.Si 

O.SB 
2.96 

Total  valuation  per  ton ... . 

•19.48 

$19.88 

A  comparLwn  of  the  average  composition  of  theee  94  brftuda  as  ioU 
duriU);  1896  and  1897  betrajs  but  slight  diSerencea.  The  gooda  of  tbecnr- 
renC  year  were  a  tenth  lower  in  two  ingredients  (nitrogen  and  potaafa]>t*o 
tentlts  higher  in  one  ingredient  (available  phosphoric  acid}  and  "valoe'' 
ten  cents  less.  There  has  been  a  sharp  cut  in  the  selling  prices  of  mixed 
goodd  thus  year  however,  the  average  cost  being  $1.71  per  ton  laaa  than  wm 
asked  in  1896.  It  follows  therefore  that  the  average  cost  of  plant  food  «•• 
less  this  jear  than  it  was  last. 

In  this  connection  the  following  table  showing  the  average  of  aitalTsw 
selling  prices,  valuations,  percentages  of  increase  of  cost  over  valuatioa, 
and  valuations  of  all  at  1807  trade  values  may  prove  helpfuL  Ail  bmtdi 
analysed  each  year  since  the  Station  has  bad  charge  of  thiBclaasitf  "tmA 
are  included  is  the  comparison,  each  brand  being  given  equal  value,  whid, 
while  not  strictly  a  correct  method  of  calculation,  is  the  beet  which  can 
be  done  in  the  abaence  of  data  showing  the  consumption  of  individBil 
brands. 
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Ahalybes  op  Cohubrcial  Fbbtitjzbbs.  77 

AvBRAOK  Analyses  of  All  Brands. 


im. 

18», 

- 

IS8S, 

IMO. 

,... 

- 

,« 

18M. 

- 

itat. 

I8»I. 

1 

1.41 

Is 
■a 

£.B£ 

2.8 

2.41 

1 

lL!f 

.... 
1 
'iS 

2.2 

1 

i 

J 

8.81 

SSii*^-: 

11 

IS 

8JI8 
3.2S 

'il 

Par  csDt.   IncTSMe  of 
V»lii«llonb7*ni>rlo«. 

tt. 
18.fli 

tt.JB 

iB>r 

n.i6 

as. 
HLsa 

t 

21. 

2i.(n 

W.07 

at**  88^ 

sa.    87. 
i».ai|ia.m 

.■'„ 

2t.4T 
«. 

21.28 

U. 
1».8I 

^ 

.5. 

Illff 

If  sixgamplesaf  non-nitro^nous  anperphoBphatos  with  potash  be  ax- 
eluded,  the  nitrogen  ATenge  in  the  18B7  goods  eqnals  that  of  1696,  available 
^lOBidioric  acid  is  lowered  0.05  per  cent.,potai]h  remains  unchanged  and 
"raloation"  beoomeB (19.99.  The  leeeened selling  pricee  haTerasulted  in  mak- 
ing the  moat  favorable  Bhowingintbematterof  cheapplantfoodof  anjjear 
since  the  Station  has  had  charge  of  the  fertilizer  control.  Better  goods 
wera  sold  from  1B6T  to  1893  but  cost  from  93.00  to  17.50  more  per  ton. 
Plant  food  is  cheaper  to  the  Vermont  farmer  than  ever  before.  It  ia 
cheaper,  however,  not  because  mannfaoturers  as  a  cIbmh  are  aelling  cloaer 
but  because  ot  the  lessened  cost  of  crude  stonk  or  raw  materials  which 
enter  into  the  manufacture  of  the  goods.  It  follows  therefore  that  those 
who  pmctioe  home  mixing  can  now  as  in  jears  past  in  many  cases  save 
oooaiderable  amoants  as  compared  with  the  direct  purchase  of  factory 
mixed  goods. 


.V  Google 


VI.    ANALYSES  OF  MISCELLANEOUS  FERTILIZERS. 
IIouK  UiXED  Fkrtilizkrs,  Crcds  Stocks,  Era 


MATERIAL  AND  SOURCE. 


Phosfhobic  k' 


Hon*  MIXTURM,  BtC. 

.  BlIaB,  CalKlB ^ 

Rutland  FlreCUvCn..Kntluid;  "Plaotenc 

C.  A.  HutobidWHi.  EwtPeBCbam 

O.  A.  HutcblDBOD.  Bnst  Peacbum 

E.  A.  Smith,  WoodBtock 

J.  O.  Sanfnrd,  Stamfnrd 


D.  B,  R. ;  C.  A.  RnlchiiiBon,  ButPMCbnin,.. 
U.  B.B.,( Bradley)!  H.  L.  Templeton. 

Mootprller 

A.  P.,  (Coei;  Fipenment  Station 

A.P..  (BowkerJiJ.  O.  Sanford.  StamToTd 

A.  P.,  (W.  A  C.  Co.)i  C.  A.  HInsdIU, 

No.  RennfUKton 
A.  P.,  (Crocker):  Eiperiment  Station 


NiTRATK  or  Soda  a 


a  Tankaob. 


totx 


Nit.  Sods  (BradleTl  i 
NU._Soda  JCtpolifr) ;  Eiporimi 

Tankace  }-RobBrtBoii  «  S 


land.  BurllngtOD. 


18.11 


Nofl.  5003,  5011,  SOIS,  5016,  and  S033  were  home  mixtures,  nude  fnw 
crude  Btocic  by  the  parties  named,  and  compared  faTorablyiD  chemical  MP' 
position  and  mechanical  condition  with  the  betterclaSBof  mix«dgood)M 
found  on  the  market.  So  f ar  aa  heard  from  the  mixturea  gave  good  reintt! 
in  the  field.  Parties  desiring  information  regarding  hom«  mixingabfcid 
apply  for  Bulletin  47. 

'a  SUrkbidp 
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AnALTSES   of   CoiCHEKCtAX   FEKTILIZKfte. 


i 

Analyali. 

1 

B  1 

2  ]                     UATERIAL  AND  SOURCE. 

1    ; 
*   1 

11 
1! 

il 

1 

nrt 
Hi; 

Qbodnd  Bonb. 

"^"°  '■  '^'-  •"""  W-H-i  8..  w,«a..„. 
"»"' ""—  °~»"  "^l-  nW  s..  A,b,„. 
"""•■  ""  ""  ^"'  ""Sk  o.«u,  S..  Al.^ 

Bowker'a  Harket  Bone; 

NorDMUi  Davla.  WoodBtook 

UnUATI  or  POIASH. 

68 

U 
6S 

86 

a 

B 

30 

18 

i.n 
:.Bi 

3.8J 

17.82 
IS.OS 
W.08 

KSI 

SoLPUATc  or  Potash,  Bra 

i 

5i« 

Donbl*    Btonoro  Salt.      Bt»dl«,!  H.  L.  TBinplelon, 
^ylvanll■■.    Read;  (Jove  A  Taylor.  Hnrllniton 

K.OU 

ANALYSKS  OF  UUCK. 


™. 

IHAI.  SDBSTanCB.     '        DBV  MATTEL 

J 

S                     KecelTCd  From. 

1   ' 

j: 

e 

1 

1 

1 

111 

ll 

1 

z 

a  liis.^'i^iar  »••""": 

6J,«    3i 

I 

i 

aa   3B.I0 
IS   a5.i» 

ts    7i;ai 

i 

s 

IS 

Si  ia 

ill 

EOea  iC.  ds  Noltbsck.  Duriet 

Nine  samples  of  muck  varied  From  1.04  to  3.18  per  ceot.  of  nitrogen. 
Nos.  6084  and  561S  are  the  beet  niucknthua  for  analyzed  at  this  Station. 
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BoLLrnn  59. 

ARALSBIS  or  A0HB1 


11  Ume-UilQ 


W.  T.  Taxt.  Wastmlniter  StktloD 

W.  V.  Tftrr,  WextmlDaUir  SMIloD 

F.  J.  LcPiern.  Borlliietoti 

U.  C.  Brftdlar,  W«iT8n_ 

U,  C.  BrBdlB7,  W«rroii , 

Le8.  B.  OkHDon,  BnTllnstOD \b.X> 

CO,  Millor.  Westmliular ''  "' 

W.  V,  F»iT,  Weetminsior 

B.  A.  Smith,  Wooditook 

W.P.  White,  EMt  Kr«ftte _, 

O,  W.  Shepsrd,  Sunth  Falrtu a.U  031 


»M 


.«  ^ 


BlBvsn  samplM  of  uhM  have  baenanaljzed  during  the  past  je*r.  Tbiij 
Tuied  from  3.46  to  8.21  per  cent,  soluble  potuh,  and  from  1.08  to  6.00  pei 
cent,  total  phosphoric  acid.  The  beneficial  effeots.of  ashea  are  quite  u 
often  due  to  the  lime  which  ther  contain  as  to  the  potash,  Theie  aie  not 
Biicb  wide  variations  in  this  ingredient,  however,  aa  are  (oood  in  the  pol- 
aah.  It  la  probably  safe  to  eaj  that  the  gooda  represented  by  No.  5510  art 
worth  twiue  and  perhaps  thricu  those  represented  by  No.  S03B.  The  prk* 
of  this  claaa  of  foods  is  seldom  proportionate  to  quality.  It  is  wise,  tb«re- 
fore,  to  b  ir  subject  to  analysid.  Reputable  dealen  will  usually  allow  a 
discount  in  case  Station  analysis  shows  deficiency. 

6008.  Eurreater  Fertiliser ;  manufactured  by  Harvester  Fertility' 
Co.,  MechanicBville,  N.  Y.-,  from  stock  of  F.  Johnson,  West  Pawlet,  cwi- 
tained  no  nitrogen,  no  phosphoric  acid,  0.14  per  cent  potash.  About  tbT^ 
quarters  of  its  weight  consisted  of  ground  limeys  tone,  it  "  valued  "■! 
thirteen  cents  a  ton  and  it  suld  for  nine  dollars  a  ton.  Sales  were  not  in 
violation  of  the  State  law  which  exempts  goods  selling  for  less  than  t«n 
dollars  a  ton  from  inspection  and  from  the  necessity  of  guarante^ng  com- 
position. 

5017.  Cremation AshM.  Q.  W.  Allen,  Eisez  Junction.  Thenaihti 
were  a  miscureoF  woji  aiheiand  bnne,  theresult  of  burning  the  care  ■■Ft 
of  about  thirty-Svetuberouloud  cattle.  They  contained  total  phosphoric 
acid,  31.24  per  cent ;  potash,  2.73  per  cent. 

5013.  Cotton  Waite.  C.  C.  Read.  Burlington.  This  oiateriaL  tbe 
waste  from  cotton  mills,  contained  0.87  per  cent,  nitrogen,  D.  IS  per  oM>t 
phoaphorio  acid,  and  0.93  per  cent  potash.  It  absorbed  53  per  cent  of  il> 
weight  of  liquid  in  three  minutes  time. 
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UNIVERSITY  OF  VERMONT 
AND  STATE  AGRICULTURAL  COLLEGE 


VERMONT  AGRICULTURAL 

EXPERIMENT  STATION 

BURLINGTON.  VT. 

BULLETIN    No.  60 

OCTOBER,  1897 
Insects  of  the  Year 

I.  Summary. — Page  3. 

II.  Insects  Causing  Minor  Defrxdations, — PagtsirB. 
II!.     Tent  Caterpillars. — Pages  5-9, 

IV.  Oyster-Shell  Bakk  Louse. — Pages  9-12. 

V.  San  Jose  Scale.— Pages  12-14. 

VI.  Affle-Tkee  Borers.— Pages  U-16. 
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vbxhont  watchman  co., 

printers. 
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ORGANIZATION. 


BOARD  OF  CONTROL. 

Pbes.  M.  H.  BUCKHAM,  tx-officio,  Burlington. 
Hon.  E.  J.  ORMSBEE,  Brandon. 
Hon.  CASSIUS  PECK,  Burlington. 
Hon.  G.  S.  FASSETT,  Enosbnrgh. 


OFFICERS  OF  THE  STATION. 

J.  L.  HILLS,  Director  and  Chemist 

G.  H.  PERKINS,  Entomologist. 

L.  R.  JONES,  Botanist. 

F.  A.  WAUGH,  Horticulturist. 

F.  A.  RICH,  Veterinarian. 

CASSIUS  PECK,  Farm  Superintendent. 

B.  O.  WHITE,  Assistant  Chemist. 

C.  H.  JONES,  Assistant  Chemist. 
W.  A.  ORTON,  Assistant  Botanist. 
J.  C.  ROBINSON,  Dairyman. 
MARY  A.  BENSON,  Stenographer. 
E.  H.  POWELL,  Treasurer. 


9*Copiesof  the  reports  and  bulletins  of  the  Station  are  sent  free  of 
charge  to  any  address  upon  application. 

^pAddress  all  communications,  not  to  individual  officers,  bat  la  tbe 
Agricultural  Experiment  Station,  Burlington,  Vt 

Director's  office,  chemical  and  horticultural  laboratories  are  at  tbe  Ei- 
periment  Station  building,  at  the  head  of  Main  Street;  botanical  and  eato- 
moli^cal  laboratories  are  at  Williams  Science  Hall,  University  Place. 

Experiment  Farm  and  buildings  are  on  the  Williston  road,  adjoiiung 
the  University  grounds  on  the  east. 
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BULLETIV  VO.  StX-XBTBECN  OF  THE  TEAB. 

By  G.  H.  Perkins. 

I.    SUMMARY. 

n.  The  army  worm  and  the  ehineh  bug  which  were  Miioiu  petts 
in  1896  have  not  injured  oropi  thii  leaaon.  durant  and  oahroge 
womu,  homfliet,  railroad  worms,  apbidea,  Sco.,  hare  been  ai  miuil 
quite  tnmbleMme.    (Pages  4^.) 

m.  The  forest  tent-caterpillar  has  been  vnosnaUy  abundant 
ud  deitrnctiTe,  especially  to  apple  and  mgar-maple  trees,  often 
wholly  destroying  the  foliage.  It  has  been  widely  ustribnted  over 
the  state.  The  ^gs  are  laid  in  dusters  abeut  twin  in  July,  the 
tame  hatoh  very  early  the  following  spring  and  are  inlly  grown  ear- 
ly in  June  when  they  are  hairy  worms,  two  inches  long,  of  a  dark 
tune  o<dor,  marked  by  several  longitudinal  lines  along  the  aides  and 
a  eonspicnooB  row  of  light,  oval  spots  along  the  middle  of  the  back. 
They  swn  numerous  silk  threads  and  form  a  web  which  is  not  conspic- 
uous. ?rhe  adolt,  or  moth,  is  a  small  yellowish  insect 

The  womu  often  duster  abeut  the  trunk  of  an  infested  tree  and 
may  be  omshed.  Sometimes  when  feeding  they  may  be  jarred  from 
the  branohes  and  oanght     Prerention  is  better  tluin  cure  and  the 


pests  may  be  largely  prevented  by  destroying  the  era  olustert  when 
the  trees  are  leafleia  in  fall  or  winter.  Emigratioa  from  tree  to  tree 
nay  be  checked,  if  not  prevented,  by  patting  bands  of  tarred  paper,  or 


Dlaui,^>«atthetruiks.  There  are  a  few  parasites  which  do  mnoh  to 
chcok  the  increase  of  the  insect    (Pages  d-9.) 

XT.  The  oyater-dtell  scale  of  the  apple  has  been  very  injurious 
in  srane  orchards.  AU  scales  pass  through  great  transformations  from 
the  ^:g  to  maturity  and  there  are  often  vast  differences  between  the 
Bales  and  females.  The  oyster-shell  scale  can  be  distinguished  from 
others  by  its  great  length  in  proportion  to  its  width.  The  minute  ms 
hateh  into  running  larvse,  wnicli,  if  females,  soon  form  scales  under 
which  they  are  permanenthr  fixed.  In  this  position  they  injure  the 
trees  by  soaking  the  sap.  The  best  remedy  is  spraying  with  kerosene 
emulsion  about  the  last  of  Kay  and  again  early  in  Jnne.  (Pares  9-12.) 

T.  The  San  Jou  scale  has  appeared  in  one  place  in  uie  state. 
It  is  circolar,  quite  small  and  of  a  grayish  color.  It  is  the  worst  pest 
among  scales.  It  may  be  kept  out  oF  the  state  by  vigilant  inipeotion 
of  i^uts  or  trees  brought  nom  outside  and  by  prraipt  destruction  of 
all  that  are  infested.    (Pages  12-14.) 

TL  The  round-headed  apple-tree  borer  lavs  its  ^gs  on  the  bark 
in  early  summer  near  the  ground.  The  larva  bore  into  the  tree  and 
live  there  three  years  when  they  come  out  as  beetles,  ^ey  may]  be 
ent  oat  or  destroyed  by;  a  pointed  wire.  The  females  may  be  pre- 
vented from  laying  their  e^s,  by  a  coat  of  strong  alkaline  washfor 
keraeene  emulsion.  The  flat-headed  borer  does  not  confine  itself  so 
flxefauively  to  the  lower  ports  of  the  trees,  but  may  lay  its  egga  any- 
where, and  is  therefore  harder  to  manage.  Woodpeckers  are  very 
nsefol  as  they  destroy  the  lame.  (Pages  l4-16.) 
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■   II.    INSECTS  CAUSING  MINOR  DEPREDATIONS. 

Although  the  past  seasoo  has  not  been  fiivorable  to  the  unusual  develop- 
ment of  Insects,  since  it  has  been  cool  and  wet,  yet  a  few  species  have  been 
much  more  common  than  in  past  years.  The  customary  andflittle  noticed 
depredations  of  the  always  common  species  have  been  of  the  average  sort 
and  have  been  accepted  by  most  farmers  as  a  necessary  evil.  If,  howevei, 
instead  of  submitting  to  these  injuries  as  to  the  inevitable,  the  brmers  would 
unitedly  and  persistently  combat  their  insect  enemies,  the  mischief  done 
would  be  greatly  diminished. 

Very  fortunately  some  insects  which  last  year  caused  no  little  apprehen- 
sion, have  not  fulfilled  the  gloomy  forebodings  which  their  ravages  bad 
caused,  but  have  decreased  and  done  little  harm  during  the  present  season. 
Chief  among  these  are  the  army  worm  and  the  chinch  bug.  The  aimy 
worm  has  not  attracted  much  attention  and  has  committed  no  exten^ve 
ravages.  The  cbioch  bug,  hitherto  confined  to  a  few  limited  areas  in  the 
state,  has  not  spread  over  wider  territory,  nor  has  it  become  the  scourge 
which  it  is  capable  of  being  and  always  is  when  it  is  present  in  large  num- 
bers. Many  lesser  pests  have  been  reported  as  doing  more  or  less  damage. 
Currant  worms,  Nematus  ribesii,  and  Diastktis  ribiaria,  have  been  very 
troublesome  in  many  gardens  notwithstanding  the  well  known  remedies. 
The  cabbage  worm,  Pieris  rapa,  the  horn  fly,  Haemat^ia  ^serratet. 
and  the  carpet  beetle,  Antkrenus  lerophalaria,  have  been  somewhat 
abundant.  The  larva  of  the  common  mourning-cloak  butterfly,  EuramMtiit 
antiopa,  a  spiny,  dark-skinned  caterpillar,  with  the  body  thickly  dotted  with 
white  and  with  a  row  of  eight  dark  red  spots  on  the  back,  has  attacked  the  elms 
and  defoliated  them  in  a  few  localities,  but  no  general  damage  has  been 
done.  The  red-humped  caterpillar,  (Edtmaiia  cottcinna,  which  is  aometinies 
troublesome  on  the  apple,  has  been  found  in  considerable  numbers  in  one  or 
two  orchards.  Oaks  on  Shelburne  Point  have  suffered  somewhat  from  the 
attacks  of  a  moderate-sized  spiny  caterpillar  of  a  general  black  color  with 
two  yeilow  stripes  along  each  side  and  four  on  the  back.  This  changes  Ac 
next  season  into  a  yellow  moth.  This  is  the  Anisota  setuiioria, 
which  in  other  states  has  done  much  damage  to  the  oak  groves,  com- 
pJetely  stripping  them  of  their  foliage.  Hence  it  is  not  impossible  that  it 
may  become  a  serious  pest  in  Vermont,  but  thus  far  it  has  not  been  found 
except  in  small  numbers  and  over  limited  areas. 

Perhaps  the  insectd  which  have  attracted  most  attention  dtiring  the  year 
have  been  the  tent-caterpillars,  CUsiocampa  americana,  and  C.  tUsdri*, 
the  oyster-ahell  bark-louse,  Mylilaspis  ponutrum,  the  round-headed  apple- 
tree  borer,  Saperda  Candida,  various  species  of  Aphides,  or  plant  lice,  and 
the  railroad  worm,  TYypeta  pomoaella.  As  to  the  latter  I  am  unable  o 
suggest  remedies  other  than  those  already  mentioned.* 


"Rp«.  Vt.  Eip.  Sla.  (1893)  p.  135. 
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One  of  the  remedies  proposed,  that  of  tumiog  swine  into  an  orchard ,  has 
proved  very  efficient  in  many  cases,  as  these  animals  root  up  and  destroy 
larrx  of  all  sorts  which  may  have  taken  refuge  In  the  soil.  There  appeara, 
hovever,  to  be  some  need  of  caution  in  the  application  of  this  remedy  u 
Col.  L.  G.  B.  Cannon  tells  me  that  in  one  of  his  orchards  the  swine  not 
only  destroyed  the  larvae,  but  attacked  the  bark  of  many  trees,  tearing  it  off 
and  greatly  injuring  them. 

III.  TENT  CATERPILLARS. 
The  common  species  of  tent-caterpillar,  Clisiocampa  americana,  was 
described  and  remedies  suggested  in  Bulletin  It.  I  need  only  repeat  here 
my  belief  that  the  presence  of  this  insect  is  wholly  unnecessary,  and  that  with 
care  and  prompt  use  of  remedies  It  may  be  controlled.  The  appearance  of 
some  orchards  and  some  country  roads  during  the  past  season  has  been  a 
disgrace  to  our  state. 

The  less  known  species  Clitutcampa  disiiria.  Hub.  or  forest  tent-cater- 
]nllar  is  not  so  easily  managed  since  it  may  flourish  for  some  time  In  forests 
before  it  attracts  attention,  and  then  may  suddenly  migrate  to  adjacent  or- 
chards where  it  appears  very  unexpectedly  in  large  swarms.  So  &r 
as  I  am  aware  this  insect  has  confined  its  ravages  during  the  season  to  the 
apple  and  sugar  maple  and  often  to  the  latter.  It  appears  to  have  been 
widely  distributed  over  the  state  as  it  was  reported  from  Rutalnd,  Orwell 
Springfield,  Starksboro,  Sharon,  Manchester,  Stowe,  Waterbury  and  other 
towns.  In  most  of  the  places  named  it  was  quite  destructive.  Mr.  L.  K.. 
Osgood  writes  from  Rutland,  "Last  year  there  were  some  sugar  orchards. 
that  were  entirely  stripped  of  leaves.  We  did  not  notice  the  work  until  the 
leaves  were  full  grown,  and  when  tbe  trees  looked  as  though  there  had  been 
a  fire  which  had  burned  the  leaves  off.  Some  of  the  leaves  had  holes  eaten 
through  them,  some  were  eaten  off  at  the  stem.  It  sounded  in  the  woods  as 
though  it  was  raining  quite  hard  from  the  falling  leaves."  Mr.  F.  Ocham- 
pangh  reports  from  Orwell,  "From  my  fiictory  I  can  see  two  large  woods  and 
one  orchard  that  are  stripped  of  all  their  leaves."  Similar  reports  have  come 
from  Messrs.  Timothy  Wheeler  of  Moscow,  F.  H.  Walker  of  Manchester 
A.  R.  Nourse  of  Springfield  and  others.  In  some  orchards  the  caterpillars 
are  said  to  have  been  so  numerous  as  almost  to  cover  the  trunks  of  the  trees. 
The  forest  tent-caterpillar  sometimes  occurs  in  astonishing  numbers.  It 
is  stated  that  in  1SS7,  trains  on  the  Carolina  Central  railroad  were  stopped 
for  three  days  by  these  worms  which  had  crawled  over  the  track  and 
completely  covered  it  so  that  the  crushed  bodies,  acting  like  grease  on  the 
rails,  caused  the  wheels  of  the  locomotive  to  slip.  The  Department  of  Ag- 
riculture senfan  expert  entomologist  to  investigate  this  case  and  he  found 
tbestatementqoitetme.and,  moreover,  reported  that  he  saw  miles  of  forest, 
in  which  all  the  oaka  and  blue  gums  had  been  defoliated  by  the  worms.* 
•Insoct  life,  VoU  HI,  p.  477. 
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t  of  the  stoppiag  of  trains  by  these  caterpillars  coma 
from  MiDDCsota. 

Ufe  history  of  the  forest  teni-caterpUlar. — The  eggs  are  laid  froin 
the  last  of  June  to  the  middle  of  July,  as  the  season  is  warm  or  cooi. 
They  are  laid  in  circles  about  the  twigs,  first  one,  then  closely  pressed 
against  it  another,  and  so  on  until  a  compact  cluster,  as  showo  in 
figure  1,  a,  is  formed.  Each  cluster  contains  on  the  average  400  eggs. 
The  form  of  each  egg  is  shown  at  d,  in  figure  1,  and  the  form  of  the  lopal 
c,  both  greatly  magnified.  The  ej^s  only  about  ^  of  an  inch  long,  iwl 
are  of  a  yellowish  color.  The  eggs  do  not  remain  dormant,  but  develop  dur- 
ing the  summer  so  that  in  the  fall  they  contain  fully  grown  embryos,  which 
do  not  leave  the  eggs  are  until  spring.  It  is  remarkable  how  these  embryosirt 
able  to  endure  the  cold  and  storms  of  winter  and  early  spring.  Even  afiei 
leaving  the  eggs,  which  they  do  very  early  in  the  spring,  the  embryos  ut 
often  compelled  to  endure  freezing  weather  and  also  to  fost  for  two,  orcvea 
three  weeks  before  the  buds  which  furnish  them  food  have  opened  sufficieai- 
ly  to  aUdw  them  access  to  the  leaves. 


Fig.  2. 

figs.  I  and  s.  Ctiiioiamfa  diiOrta,  Fig.  i.  (a)  m 
cluster,  (b)  female  moth  DBtuial  size,  (c)  top  of  egg,  much 
magnified,     (d)    three  eggs.    Fig.  a,    larva,  natural  ilu. 

7he  larva  when  first  hatched  are  minute  blac  k  worms,  usually  creepiBg 
about  in  companies,  and  when  moving  some  distance  doing  so  in  single  Ue 
spinning  silk  threads  along  the  path  they  traverse.  In  about  two  wetis 
they  moult,  the  new  skin  being  yellowish  brown  instead  of  black.  By 
the  end  of  another  week  the  skin  is  changed  a  second  time  and  the  maiking 
and  colors  of  the  mature  larva  appear,  though  less  distinctly  than  after  dw 
thifd  and  last  moult.    The  development  from  egg  to  mature  larva  reqoiia 
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about  six  weeks.  The  fully  grown  larva,  figure  2,  is  a  somewhat  hairy 
worm,  though  less  so  than  represented  in  the  figure,  about  two  inches  long. 
In  general  appearance  it  resembles  the  common  tent-caterpiliar,  but  there 
are  important  and  easily  recognized  differences.  The  body  of  the  larva  is 
bluish  above  changing  on  the  sides  to  greenLsli,  while  underneath  it  is  dark, 
the  legs  being  nearly  or  quite  black.  The  whole  body  is  thickly  sprinkled 
with  black  dots  and  several  light  longitudina.1  lines  give  distinct  character  to 
the  coloring.  The  most  conspicuous  of  all  the  markings  is  the  line  of  ovate 
light  spots  along  the  back,  behind  each  of  which,  (above  as  seen  in  figure 
2,)  is  a  small  circular  spot.  Only  nine  of  these  are  seen  in  the  figure  with  a 
bint  suggestion  of  a  tenth,  but  usually  there  are  eleven.  Two  fine  black 
lines  extend  along  each  side  of  the  larva  and  between  these  is  a  wider  yellow 
line  and  below  these  is  a  whitish  band,  below  which  b  another  fine  black 
line.  Short,  light,  yellowish-brown  hairs  are  somewhat  sparsely  scattered 
over  the  body.  These  are  much  more  numerous  along  the  sides.  On  each 
joint,  except  the  eleventh,  there  are  two  black,  shining  tubercles  from  which 
arise  a  few  fine  black  bair!>.  The  larvs  become  mature  about  the  first  week 
in  June.  At  this  time  they  cease  feeding  and  do  not,  as  before,  collect  in 
groups,  but  wander  singly  over  the  tree,  or  sometimes  away  from  it  in  search 
of  shelter  for  the  cocoon,  which  is  soon  to  be  made.  They  spin  fine  silken 
threads  from  the  time  they  leave  the  egg  and  make  inconspicuous  webs, 
which  are  sometimes,  though  not  usually,  used  as  shelters,  and  if  they  drop 
from  the  branch  on  which  they  may  be  feeding,  they  hang  by  a  thread. 
The  final  and  chief  use  of  this  power  to  spin  silk  is  seen  in  making  cocoons. 
Tite  chrysalis  is  enclosed  and  protected  by  the  oval,  light  yellow  cocoon, 
which  is  made  of  the  silk  threads  mentioned  glued  together  into  a  parch- 
ment'like  membranous  ceU.  As  soon  as  the  cocoon  is  finished  the  larva  in- 
side moults  for  the  last  time  and  becomes  a  reddish-brown  chrysalis  or  pupa, 
covered  with  a  thick  coat  oif  yellowish  hairs.  After  lying  dormant  for  about 
three  weeks,  the  chrysalis  changes  to  a  moth  and  the  last  stage  in  the  life  of 
the  insect  is  reached.  The  moth  (figure  1  b,  female)  is  of  a  yellowish 
color.  Across  each  front  wing  are  two  oblique,  reddish-brown  lines  which 
are  qnite  conspioious,  though  not  well  shown  in  the  figure.  The  body  is 
grayish-brown.  The  males  are  only  two-thirds  as  large  as  their  mates. 
After  pairing  the  males  die,  and  as  soon  as  the  eggs  are  laid  the  females  also 
die. 

PotMts  of  diffwencs  ielweea  the  two  sptda  of  teni~i:aterpillars.-—1'bQ\i^  in 
many  respects  resembling  each  other,  the  two  species  of  tent-caterpillar 
differ  to  such  a  degree  as  to  be  readily  distinguished  even  from  the  outset 
The  egg  clusters  of  each  are  placed  upon  young  twigs,  but  their  forms  are 
quite  different  The  female  moth  of  the  forest  tent-caterpillarproducesanegg 
duster  which  is  of  uniform  size  throughout  and  cut  off  squarely  at  each  end, 
while  in  the  common  species  the  egg  cluster  is  oval,  because  the  ends  are 
sloped  or  bevelled  so  that  the  diameter  is  not  at  all  uniform  from  end  to  end. 
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Therowof  ligbt  spots  along  the  back,  which  is  a  very  characteristic  markol 
the  former,  is  replaced  in  the  latter  by  a  light  hue.  The  red  obliqae  liaes 
upon  the  wingn  of  the  forest  tent-caterpillar  are  of  a  light  yellov  color  in  the 
common  species.  FiDa]ly  the  very  inconspicuous  web  of  the  forest  tent- 
caterpillar  is  represented  in  the  other  spedes  b;  the  far  too  conspicuous  and 
well  known  structure. 

Dutributiott. — It  has  already  been  shown  that  during  the  past  season  the 
forest  tent-caterpillar  is  widely  dbtributed  over  this  state,  especially  tbe  east- 
em  portion.  It  is  also  widely  distributed  over  the  United  States.  It  b  com- 
mon and  destructive  in  Virginia  and  still  farther  south.  It  extends  west  be- 
yond the  Mississippi  and  north  to  New  Brunswick' and  Nova  Scotia. 

^00^!. — The  species  under  consideration  is  a  much  more  general  feeder 
than  is  the  common  tent  caterpillar,  for  while  the  latter  is  seldom  found  ex- 
cept upon  the  apple,  cherry,  or  trees  of  that  family,  though  by  no  means 
wholly  limited  to  them,  the  forest  tent-caterpillar  feeds  on  all  our  common 
finiit  trees,  and  on  maples,  oaks,  walnuts,  poplars,  ash,  etc.  Its  appetite 
seems  to  be  variable  for,  while  in  some  places  it  prefers  the  apple  to  any 
other  tree,  in  others  it  chiefly  attacks  the  sugar  maple.  Again  these  trees 
are  largely  neglected  and  the  oak  is  sought,' elsewhere  it  is  the  poplais  thai 
'  suffer  most.  In  all  cases  there  is  loss  of  needed  foliage  and  a  corresponding 
injury  done  the  tree. 

Remedies. — It  is  very  often  true  that  the  best  remedy  which  can  be  used 
against  injurious  insects  is  prevention,  and  this  is  emphatically  so  in  the 
present  case.  Prevention,  however,  is  not  always  possible  and  remedies 
must  be  used.  After  the  caterpillars  have  become  established  in  a  grove  or 
orchard  it  is  not  easy  to  dislodge  them,  but  something  may  be  done  to  check 
their  ravages.  If,  as  may  very  likely  occur,  they  gather  in  clusters  on  the 
trunk  they  may  be  crushed,  and  this  should  be  done  promptly  for  the  oppor- 
tunity may  not  come  again.  The  clusters  are  most  commonly  formed  in 
early  morning  or  at  dusk.  A  much  less  efficient  method,  but  one  which  may 
be  at  the  time  the  best  which  can  be  followed,  is  that  of  vigorously  janii^ 
the  branches  on  which  the  worms  are  located.  As  they  let  themselves  down 
by  the  thread  they  spin,  they  can  be  gathered  in  a  pan  of  kerosene  by  sweep- 
ing a  twig  back  and  forth  under  the  branch.  Spraying  the  trees  with  paiis 
green  or  other  arsenite  will  sometimes  be  found  an  effectual  and  convetiient 
remedy.  On  the  whole,  however,  prevention  by  destruction  of  the  egg  dus- 
ters is  better  than  any  remedy.  If  the  trees  are  carefully  examined  during 
the  fall  or  winter,  the  egg  clusters  may  readily  be  seen  and  can  be  removed 
by  cutting  off  the  twigs  on  which  they  have  been  formed.  Every  epy  mass 
obtained  lessens  the  number  of  caterpillars  likely  to  appear  in  the  spring  by 
about  400.  Unless  an  orchard  is  infested  by  migration  from  adjoining  tiees, 
this  plan  thoroughly  carried  out  will  prevent  farther  damage.  If  tbet«  is 
either  an  orchard  or  grove  of  maples  or  oaks  near  by,  it  will  be  well  to  keep 
a  sharp  lookout  during  May  and  June  for  migration.     Damage  from  this 


.vGooglf 


IM8EOT8  or  TBB   YxAR.  9 

soorcc  may  often  be  checked  if  not  prevented  by  placing  bands  of  well  tarred 
paper,  burlap,  or  any  convenient  clotb  about  the  trunks  of  unattacked  trees. 

fiutct  enemies. — Fortuoately  the  forest  tcDt-caterpiltar  is  attacked  by  mv~ 
eral  parasites  which  prevent  its  increase  so  effectually  that  it  is  seldom  very 
dcstnictiTe  for  many  years  in  succession.  There  are  also  several  beetles 
which  devour  the  larvae  in  considerable  oumbers. 

IV.  THE  OYSTER-SHELL  BARK-LOUSE. 
The  apple  scale,  or  oyster-shell  bark-louse,  MytUaspis  pomorum,  K 
it  a  common  and  well  known  insect,  but  as  there  appears  to  be  no  little 
error  in  the  minds  of  some  of  my  correspondents  concerning  its  life  history, 
a  brief  account  may  be  useful.  Before  proceeding  to  a  discussion  of  this 
species,  it  may  not  be  out  of  place  to  give  a  few  lacts  respectiDg  the  life 
history  of  scale  insects  in  general. 

There  are  no  Insects  which  pass  through  more  singular  transfonnations  as 
they  develop  from  the  egg.  In  most  of  the  species  the  mature  females  are 
fixed  permanently  to  the  spot  upon  which  they  have  settled,  having  lost  not 
only  the  locomotive  organs,  but  often  eyes,  antennae  and  other  important 
parts  as  well.  To  compensate  for  this  loss,  however,  the  mouth  parts,  di- 
gestive and  reproductive  systems,  as  well  as  the  mass  of  the  body  are  es- 
pecially developed.  The  young  of  both  sexes  are  able  to  creep  freely  for  a 
ft  w  days,  but  ere  long,  changes  of  a  very  diiferent  sort  in  the  two  sexes  take 
place  asd  the  original  characters  are  nearly  all  lost.  The  young  female,  af- 
ter a  brief  period  of  activity,  during  which  she  moults  several  times,  loses  her 
legs,  eyes  and  antenufe,  grows  much  larger,  and  settles  upon  the  bark  and 
is  soon  covered  with  a  scale  which  protects  her  and  the  eggs  she  is  to  pro- 
duce. Her  mouth  has  greatly  enlarged  and  she  thrusts  her  beak  into  the 
tree  and  sucks  the  sap  on  which  she  feeds.  Where  the  insects  are  numer- 
ous they  greatly  weaken  or  even  destroy  the  trees  by  the  irritation  and  loss 
of  sap  which  they  cause. 

The  male  larva  usually  does  not  become  fixed,  but  develops  more  and  more 
completely  and  becomes  an  active,  winged  insects  with  eyes  and  legs  but  no 
mootta.     His  sole  function  is  to  fertilize  the  females. 

The  oyster-ahetl  bark-louse  of  the  apple  in  most  respects  exhibits  the 
above  characters,  but  with  a  few  important  differences,  It  is  easily  distin- 
guished from  other  species  by  Its  very  elongated  form,  yet  several  specimens 
have  been  sent  to  the  station  by  those  who  feared  lest  they  might  be  the 
dreaded  San  Jose  scale.  Hence  figures  of  both  species  are  given  here- 
with.* 

*I  wlih  to  call  the  atlantion  of  ihose  interesled  in  tbe  lublect  to  >  most  excellent  utlde 
by  Dr.  L.  O.  Homrd  in  the  You^txmk  of  the  United  Slatei  Departbenl  of  Asiicuituce 
tot  1894,  on  Svmt  ScaU  Iniieti  oft/U  Orekard.  I  would  recommend  this  article  to  all 
mtereUed  bi  the  lublect.  I  am  glad  lo  acknowledge  my  indebtednen  to  this  paper  for 
■ome  of  the  bets  li^  (^*en  and  to  Dr.  Howard  Ibr  kjadljr  lectuing  for  the  present  aitlcit 
the  aJastrarioiu  which  foUow  uid  which  add  >o  greatly  to  its  vahie. 
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Uft  history  of  Mytilaspii  pomorum,  -TXe  <^.— The  eggs  are  verjf  min- 
ute, oval,  yellowish  bodies,  varying  in  each  scale  in  number.  Honard  uvj 
that  there  are  "from  43  to  86."  They  hatch  about  the  first  of  June, 
haviDg  been  laid  (accordiog  to  Riley)  the  preceding  August.  The  appear- 
ance [and  location  of  the  eggs  is  shown  in  figure  4  at  a. 


Fig.  3,  MylUastU  pcmaruwi.  (a)  adult  male,  {•>)  foo«.  (c) 
larva,  (d)  antenna  of  larva,  (e)  adoll  female.  All  veiy  greal- 
ly  enlarged  (L.  O.  Howard). 

Larva. — As  soon  as  the  eggs  batch  the  young  larvx  creep  out  fton  llK 
protecting  scale  and  wander  about  the  tree.  For  three  or  four  days  tbej  )R 
quite  active  but  arc  so  very  minute  that  they  are  rarely  noticed.  Attto 
time  they  have  the  form  shown  in  figure  3  c,  the  size  being  that  of  ih 
dot  inclosed  in  the  circle  at  the  right.  They  are  soft  bodied  and  i£  at  tbii 
time,  they  can  be  treated  with  kerosene  emulsion  or  some  similar  insccti- 
dde,  they  are  readily  destroyed. 

AduU  femaie.—1'ii^  life  of  the  female  larva  does  not  differ  materiaDi  io 
this  species  from  that  of  most  of  the  scale  insects.  After  a  few  days  of  x- 
tivity,  she  thrusts  her  beak  into  the  bark  and  becomes  immovably  toL 
She  soon  loses  legs,  eyes,  etc.,  grows  rapidly  for  a  short  time  and  secrtta 
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the  scale  which  extending  back  over  the  body  furnishes  a  shelter  for  the 
eggs.  Her  form  is  shown  in  figure  3  e  and  by  a  comparison  with  c  in 
the  same  figure  some  of  the  changes  jtist  noted  may  be  better  understood. 
The  position  of  the  insect  in  the  scale  is  shown  in  figure  4,    a    and    b. 


Fig.  4.  Mjililaifii  fomemm.  (a)  scale  with  female  and  eggi 
seen  from  betow,  (b)  same  (ram  above,  (c)  female  scales 
on  the  tvfig,  (d)  male  scale  from  above,  '(e)  male  scales  on 
the  twig.  All  greally  enlarged.  The  lioes  at  the  right  of  the 
figures  show  natural  site.    (L,  O.  Howard.) 

Adult  male. — In  maay  scale  insects  the  male  is  active  through  life,  but  in 
this  species  be  lives  for  a  time  under  a  small  scale.  At  first  active,  he  settles 
aw)  secretes  a  scale  of  the  form  shown  in  figure  4  d.  The  dif- 
ference between  the  male  and  female  scales  as  found  on  the  infested  twigs  is 
shown  in  figure  4,  e  and  c.  The  male  scales,  however,  are  only  tem- 
porarily occupied,  for  after  3  short  time  the  insect  emerges  as  a  two-winged 
active  creature  shown  in  figure  3,  a,  about  as  unlike  his  mate  as  possible 
The  color  of  the  body  of  the  male  is  purplish  brown,  while  the  wings  are 
ligbt.  The  female  is  yellowish.  When  fully  grown  the  male  is  about  -^^  inch 
long  aitd  the  female,  aside  from  the  scale,  somewhat  longer.    The  male  has 
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DO  mouth  and  therefore  does  not  eat,  but  lives  only  to  fertilize  the  female, 
and  this  being  accomplished  dies. 

RemtdUs. — Scale  insects  during  most  of  their  lives  are  so  well  protected 
by  the  scale  that  it  is  difficult  to  find  any  application  that  effectually  destroys 
them.  Obviously  they  can  be  most  successfully  treated  during  the  few  days 
when  the  larva;  are  moving  about  free  from  their  usual  protection.  This 
time  is  somewhat  extended  by  the  fact  that,  for  several  days  after  it  is 
formed,  the  scale  is  thin  and  therefore  less  of  a  protection  than  later.  When 
in  any  species  this  time  can  be  ascertained,  we  bave  a  valuable  guide  in  the 
application  of  remedies.  The  oy^ter-sbell  scale  is  in  this  unprotected  con- 
dition about  the  first  week  in  June,  earlier  or  later  according  to  the  season. 
If  kerosene  emulsion,  1  part  in  10  of  water,  is  applied  to  the  brancbet  in- 
fested the  last  week  in  May  and  again  the  second  week  in  June,  moat  of  die 
insects  will  be  reached  and  destroyed.  If  instead  of  spraying  the  trees  tiie 
emuliiion  can  be  applied  only  on  the  branches  with  a  brush  it  may  be  used  in 
a  stronger  solution  and  will  be  more  certain  to  destroy  the  insects.  In  any 
case  it  should  be  confined  so  far  as  possible  to  the  branches,  since  when 
used  as  strong  as  recommended,  it  is  very  likely  to  injure  the  ftdiage. 
All  nursery  stock  should  be  so  treated  before  it  is  sent  out- 
While  cbiefiy  injurious  to  the  apple,  this  scale  is  found  upon  some  thirty 
species  of  trees  and  shrubs,  hence  all  stock  sent  or  received  from  nursoiei 
should  be  carefully  examined,  for  the  pest  will  certainly  spivad  from  these  to 
apple  trees  if  there  is  any  chance  of  its  doing  so. 

Insect  entmies. — There  are  several  insects  that  devour  this  and  other 
scales.  The  common  lady  bug  is  one  of  the  most  useful  of  these.  ThcR 
are  several  mites,  as  well  as  larger  insects,  that  are  helpful  to  some  exttM. 
At  least  one  parasite  has  been  found,  a  very  tiny  creature  of  the  wasp  familj.   . 

V.    THE  SAN  JOSE  SCALE. 

This  much  dreaded  insect  must  for  the  first  time  be  included  in  the  Urt  tf 
injurious  species  found  in  Vermont  Fortunately  it  has  thus  fax  no  footfedd 
in  the  state.  In  the  only  case  which  I  have  known  it  was  found  on  a  few 
greenhouse  phints  brought  from  Ohio  and  was  at  once  and  thoroughly  exter- 
minated. It  is  not  certain  that  a  species  which  is  so  distinctly  southern  can 
live  la  our  climate,  but  it  is  not  safe  to  assume  this,  but  rather  to  act  very 
promptly  if  it  is  introduced.  On  this  account  I  give  a  figui«  whkh 
may  enable  anyone  to  recognize  it  should  it  occur  within  our  limits.  As 
figure  6  well  shows,  the  San  Jose  Scale  is  quite  unlike  any  of  the  commoB 
spedes,  and  its  circular  form  is  often  enough  to  identify  it. 

Although  not  at  present  fairly  introduced,  it  is  not  too  soon  to  warn  those 
obtaining  trees  or  plants  from  outside  of  the  State  to  be  on  their  guard,  kst 
they  introduce  it.  It  is  a  somewhat  general  feeder  and  may  live  ob  a  va- 
riety of  plants.    In  the  case  mentioned  above  it  was  brought  into  the  state 
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on  an  Ivy  and  an  Otaheite  orange.  It  should  be  fully  understood  that  the 
pest  can  oaly  reach  Vermont  as  it  is  brought  from  without  on  living  plants, 
and  if  all  plants  and  trees  imported  into  the  state  are  carefully  examined  and, 
if  infected,  burned,  we  shall  have  no  trouble.  But  it  is  to  be  feared  thai  such 
inspection  will  not  be  given,  and  that  somebody  will  be  careless  and  admit 
the  enemy.  Id  any  case  it  will  be  well  if  any  scales  of  a  circular  form  are 
(bund  that  they  be  sent  at  once  to  the  station  for  examination. 


Laws  ConcerniHg  injurious  insicts. — Laws  requiring  expert  inspection  of 
nursery  stock  and  even  of  farms  and  orchards  have  been  enacted  in  a  few 
states  and  should  be  in  all.  Such  laws  would  necessarily  accomplish  much 
in  the  way  of  prevention.  Every  nursery  in  the  country  should  be  inspected 
at  least  once  in  six  months  by  a  competent  entomologist,  and  no  stock  on 
any  account  sent  out  without  his  certificate  that  it  is  free[from  insects. 
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The  most  comprehensive  la.w  thus  fa.r  adopted  is  that  of  North  Caroliu. 
which  is  designed  to  check  the  increase  of  "noxious,  in  sects,  fuogus  diseasei 
and  weeds  which  are  affecting  or  may  atfect  crops."  A  commission  is  a^ 
pointed  under  this  law  to  attend  to  the  details  of  its  thorough  ezecutioii. 
The  members  of  this  commission  prepare  and  pubhsh  lists  of  insects  or 
other  pests  known  to  inhabit  the  state,  they  notify  owners  of  orchards  or 
any  premises  to  remove  such  pests  as  may  be  harbored  by  them,  they  see 
that  such  premises  are  duly  inspected,  that  nursery  companies  donotieixl 
out,  and  that  transportation  companies  do  not  deliver  infested  stock. 
Suitable  penalties  are  incurred  by  those  infringing  any  of  tlie  provnioas 
of  the  taw.  It  may  very  probably  be  difficult  to  enforce  completely  sucb 
a.law,  but  it  seems  to  me  that  it  must  do  much  to  accomplisii  the  object 
for  which  it  is  established,  and  that  there  must  be  some  kind  of  state 
control  which  shall  prevent,  or  at  least  lessen,  the  carelessness  and  ne^- 
gence  of  many  farmers  and  gardeners  seems  evident.  It  is  surely  ndtber 
just  nor  reasonable  to  subject  those  brmers  who,  at  the  expense  of 
money  and  labor,  strive  to  keep  their  crops  free  from  weeds  and 
insects,  to  the  injury  which  comes  from  the  adjoining  grounds  of  less  ener- 
getic or  less  careful  neighbors.  One  farmer  in  a  town  who  allows  weeds  ta 
go  to  seed  and  insects  to  breed  without  hindrance,  undoes  very  much  that 
his  neighbors  may  do  in  exterminating  these  pests.  Until  everybody,  toI- 
untarily  or  by  compulsion,  shall  use  every  effort  to  keep  out  injurious  imects 
or  plants,  or  to  destroy  them  if  they  have  established  themselves,  we  cai 
scarcely  hope  to  be  free  from  our  annual  vexations  and  losses  from  this 
source.  If,  however,  some  such  law  as  that  briefly  outlined  were  enacted 
and  enforced  by  competent  authority  our  losses  woiUd  surely  be  greatlj 
lessened,  and  by  an  amount  that  would  many  times  repay  the  cost  of  cany- 
ing  out  the  most  elaborately  contrived  system  of  legislation. 

VI.    APPLE-TREE  BORERS. 

Tht  rotrnd-headed  apph-irte  borer.,  Saperda  Candida,  Fabr-,  has  been 
reported  as  very  troublesome  in  several  localities  during  the  past  season. 
Its  life  history  is  briefly  as  follows :  The  eggs  are  laid  in  June  or  eariy  Jah 
on  the  bark  of  apple  trees  usually  within  a  foot  or  two  of  the  sur&ce  of  tbe 
ground,  although  in  rare  Instances  they  may  be  deposited  higher  up  on  tbc 
trunk,  or  even  on  the  branches.  The  eggs  soon  hatch  into  little  white  gnite^ 
with  brown  colored  heads.  These  as  soon  as  they  are  out  of  the  egg  bote 
into  the  bark,  and  then  into  the  sap  wood.  During  the  second  season  the; 
bore  into  the  heait  and  may  pass  nearly  through  the  stem,  sometiiiMSM 
weakening  it  as  practically  to  cut  the  tree  down.  The  larvx  have  tben  at- 
tained their  full  size,  being  somewhat  more  than  an  inch  long  and  change  to 
chrysalids.  During  the  third  season  they  eat  their  way  entirely  out  of  tbe 
tree  at  a  point  several  inches  above  that  at  which  they  entered.     Havii^ 
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made  an  opening  by  which  it  can  make  its  way  into  the  outside  world,  the 
bm  withdraws  into  the  wood  and  remains  quiescent  for  a  short  time,  at  the 
end  of  which  it  emerges  as  a  beetle,  of  a  long,  narrow  form,  of  gray  or  aih 
color  with  a  broad  white  stripe  muning  the  length  of  the  body  on  each  side 
of  (he  back. 

RemtdUi. — Borers  of  all  sorts  are  difficult  insects  to  deal  with  since  thefr 
depredations  are  so  completely  out  of  sight  until  the  results  begin  to  exhibit 
theiDsetves  that  they  may  go  on  in  their  evil  ways  quite  unnoticed  and  there- 
fore unsuspected  until  much  harm  has  been  done.  Moreover  their  habits 
protect  them  quite  effectually  from  any  application  which  can  be  used. 

When  the  borer  has  entered  a  tree  it  may  .be  cut  out  or  destroyed  with  a 
punted  wire,  but  it  cannot  always  be  reached  in  any  way.  It  is  reported  to 
IS  that  success  ha*  been  had  in  a  limited  way  by  pouring  carbon  bi-sulphide 
into  the  hole,  immediately  stopping  the  same  with  cotton  wool.  The  fiimes 
destroy  the  insect.  The  experiment  upon  which  this  statement  is  based  was 
made  on  a  single  tree.  While  very  effectual  in  this  case,  it  will  need  confir- 
mation by  further  trial.  If  veri6ed  this  will  prove  a  ready  and  simple  means 
of  combating  the  pest.  The  female  may  however  be  prevented  from  laying 
her  eggs  on  the  tree  by  covering  it  with  strong  alkaline  washes,  as  strong 
lye,  soft  soap,  etc.  Kerosene  emulsion  would  probably  be  serviceable  thoi^h 
I  have  not  tried  it.  Dr.  Lintner  recommends  awash  made  as  follows  :  Intoa 
gallon  of  common  soft  soap  thinned  with  a  pailful  of  hot  soft  water,  a  pound 
of  erode  carbolic  acid  is  stirred.  To  this  is  added,  aftrr  it  has  stood  for  a 
day  or  so,  30  gallons  of  cold  water,  making  a  barrel  of  liquid.  This  mate- 
rial is  to  be  brushed  over  the  trees  from  the  sur&ce  of  the  ground  up  for  at 
least  two  feet.  The  wash  should  be  applied  about  the  middle  of  June 
Of  a  little  earlier,  and  the  trunk  must  be  kept  well  covered  with  the  wash 
during  June  and  July.  A  very  simple  remedy  is  thus  described  in  the 
Comiiiry  Gentleman,  March  20,  ISQO.  After  calling  attention  to  the  fact 
that  tbe  only  way  in  which  the  borer  can  get  into  the  tree  is  from  the 
outnde,  the  writer  says:  "Fold  a  newspaper  three  or  four  thicknesses, 
remove  the  earth  at  the  foot  of  the  tree  two  or  three  inches  deep  and 
wiap  the  paper  from  the  bottom  about  the  stem  for  at  .least  a  foot  above 
tbe  ground,  crushing  the  paper  in  so  as  to  fit  all  depressions  where 
the  insect  might  creep  in.  Tie  all  tightly  with  a  string  frail  enough  to  break 
when  the  stem  shall  expand  in  midsummer  or  later,  and  bring  the  earth  back 
and  tramp  it  in  at  the  foot  of  the  tree.  This  simple  plan  1  have  followed  for 
samK  six  seasons  and  no  borer  has  entered  a  tree  thus  guarded.  The  wrap 
should  be  put  on  early  in  May  and  need  never  be  touched  thereafter  until 
the  same  time  the  ensuing  spring  when  the  protection  is  renewed."  Cer- 
tainly this  remedy  has  the  merits  of  simplicity,  ease  of  application  and  econ- 
omy, and  if  as  ^dent  as  asserted  there  can  scarcely  be  anything  better 
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77u  fiat-Mtadtd  appU-irte  bcrer,  Chyiobotkris  ftmoraia,  Fabr,iilessa[ta 
troublesome,  but  sometimes  proves  very  injurious.  This  is  a  bectic  of 
quite  different  form  and  appearance  from  the  other  species,  and  ii  oid; 
about  half  as  large.  The  surface  of  the  nings  is  grooved  and  ftirromi 
and  b  of  a  greenish  bronze,  while  the  underside  of  the  bod;  is  reddiil 
bronze.  It  remains  but  one  year  in  the  tree,  on  which  the  eggs  are  bid  in 
June  or  July.  Very  unfortunately  Jt  does  not  confine  itself  to  tbe  liwc 
part  of  the  trvnk  as  does  the  other  borer,  but  may  lay  Its  ^gs  u/nben, 
«vea  on  small  branches,  hence  it  is  more  dilEcuIt  to  find  effidcDt  kii» 
dies.  It  does  not  infest  apple  trees  alone  but  may  be  found  in  »nnl 
forest  trees.  I  know  of  no  rempdies  other  than  those  mentioned  above,  utcl 
ordinarily  they  will  be  of  service  in  checking  the  increase  of  thebeetlB,)i 
they  do  not  wholly  prevent  them.  It  should,  however^  be  remembered  thai 
where  the  flat-headed  borer  is  common,  the  alkaline  washes  must  be  ai>- 
plied  much  more  extensively  over  the  trees  than  is  necessary  If  ibeothcf 
borer  is  alone  present. 

Woodpeckers,  I  believe,  do  much  good  by  destroying  borers.  Titmict, 
creepers  and  other  small  birds  may  destroy  the  eggs  which  they  fiuliiii 
the  bark.  It  is  wise  to  encourage  the  presence  of  these  birds  in  our  orcbaids 
for  they  are  good  friends  of  the  fruit  grower. 
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B0ILETIN  NO.  61:  HABD7  APPLES  FOK  COLS  CLZMATEB. 

Bv  F.  A.  Waugh. 

I.     SUMMARY. 

n.  Tbe  limit  of  sDCceufol  apple  onltore  has  been  moving  steadily 
northward  ever  since  the  occapation  of  this  country.  Factors  in  this 
progress  have  been  the  planting  of  crab  apples,  dwarf  apples,  the  in- 
troduction of  the  Russian  varieties,  and  especially  the  selection  of 
native  hardy  seedlings  and  the  adoption  of  better  orchard  practice. 
(Pages  31-36.) 

in.  The  present  limit  of  the  Baldwin  and  the  Bhode  Island 
Greening  in  Vermont  has  been  investigated,  and  is  shown  by  a  map 
(Page  26).  To  grow  a  given  variety  farther  north  it  is  recommended 
to  choose  a  protected  situation  with  a  favorable  expoaore,  and  to  top- 
graft  npon  the  trunk  (or  branches)  of  a  very  hardy  variety  growing 
on  its  own  roots.    (Pages  26-28.) 

IV.  Varieties  recommended  for  planting  where  hardiness  is  & 
principal  consideration  are:  Yellow  Transparent,  Red  Astrochan, 
Longfleld.  Oldenburg,  Famense,  Hclntosh,  Wealthy,  Scott  Winter, 
Pewankee,  Arctic,  (Page  27. )  Other  varieties  are  described  and  dis- 
cussed.   (.Pages  28-32.) 
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n.  THE  NORTHWARD  PROGRESS  OF  APPLE  GROWING. 
The  story  of  how  the  apple  has,  slowly  but  with  steady  aureness,  made  its 
way  northward  against  the  Inclement  climate  of  a  strange  latid,  keeping  com- 
pany with  the  undiscouraged  pioneer  and  helping  him  always  in  his  fight  for 
a  home,  furnishing  in  the  growth  of  the  young  orchard  a  sure  testimonial  of 
that  home's  successful  establishment, — all  this  ought  to  be  told  by  a  novelist 
instead  of  by  a  matter-of-fact  scientist.  At  all  events  it  would  be  a  theme 
for  Thoreau  or  John  Burroughs.  Plain  history  or  dry  statistics  are  bound  to 
leave  the  best  things  unsaid. 

As  American  agriculture  has  moved  onward  and  northward  to  appropriate 
new  lands  in  severer  climates  the  apple  has  been  carried  forward  not  easily 
but  with  a  constant  struggle  against  the  unfavorable  conditions.  Immigra- 
tion to  Vermont,  for  example,  was  largely  from  the  milder  climates  of  Con' 
necticat  and  Massachusetts.  Many  of  the  immigrants  brought  with  thtm 
the  favorite  apples  of  their  old  homes,  but  frequently  they  failed  because 
those  varieties  were  not  adapted  to  the  Vermont  climate.  The  old-timer 
well-knowD  Baldwin  was  the  subject  of  as  many  disappointments  as  any 
other  variety,  or  perhaps  as  any  other  dozen,  and  even  to  the  present  day,- 
afler  years  of  trial,  it  has  been  grown  with  difficulty  and  only  indifferent  suc- 
cess in  but  a  few  localities  in  the  state.  The  history  of  the  Baldwin  is  the 
history  of  hundreds  of  other  sorts.  Jt  cannot  seem  strange  that  many  peo< 
pie  struggling  with  the  diihculties  of  a  wild  country  should  become  dis- 
conraged  in  fruit  growing  and  should  conclude  that  Vermont  could  never 
raise  apples.  Even  after  a  century  and  a  half  of  agricultural  conquest  there- 
are  yet  people  in  the  state  who  think  just  that.  But  they  are  mistaken. 
Apple  growing  has  become  a  profitable  industry  In  some  parts  of  the  State, 
and  is  entirely  feasible,  even  on  a  commercial  scale,  in  every  town  in  Ver- 
mont, fhose  pioneers  who  tried  to  grow  apples  did  not  always  fail.  A  few 
varieties  were  found  to  succeed;  and  the  seeds  dropped  along  roadsides  and 
about  buildings  produced  new  trees,  some  of  which  were  hardy  enough  for 
this  climiate  and  some  fewer  of  which  bore  good  fruit.  Thus  originated  the 
Bethel,  Tinmouth,  Landoo,  Winter  Pippin,  Fay's  Russet,  and  many  other 
Vermont  varieties.*  The  hardiest  varieties  of  other  neighborhoods  were 
sought  out  and  tested  and  the  best  retained.  And  when  the  farms  reached 
a  better  state  of  cultivation,  and  when  other  rigorous  circumstances  were 
somewhat  ameliorated,  it  was  found  easier  than  it  had  been  to  establish  an 
orchard  and  to  include  in  it  first  class  varieties. 

Some  strange  things  have  occurred  in  the  development  of  apple  growing 
in  the  cold  counties  of  northern  New  England  and  the  adjacent  Cana- 
dian townships.  One  of  the  strangest  of  these  was  "the  crab-apple  craze." 
From  forty  to  fifty  years  ago  the  fruit-tree  agent,  alive,  active  and  ubiquitous 

This  sulijecl  is  diacusted  by  Dr.  T.  H.  Hotkini  m  American  Gaideniog,  Vol.  14, 
(1893).  P-s«- 
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in  those  days  as  in  the  present,  sold  crab-apple  trees  by  the  hundreds  for  or- 
chard planting.  The  burden  of  his  pleading  seems  to  have  been :  "You  cm 
hever  grow  the  ordinary  apples  here.  Crab-apples,  however,  are  periectl)' 
hardy  and  the  fruit  is  almost  as  good  as  Baldwins  and  the  like.  I  hive  i 
few  fine  trees  to  give  away  at  fifty  or  seventy-five  cents  apiece;  and  as  ibii  a 
your  only  chance  Co  grow  apples  you  would  better  invest  now."  Tbb  storj 
was  very  effective  in  some  neighborhoods,  and  some  large  orchards  of  Sibe- 
rian, Transcendent,  Hyslop,  Soulard  and  other  crabs  were  planted.*  Noi 
all  the  good  things  promised  by  the  tree  agent  were  realized;  and,  for  vui- 
ons  reasons,  the  crab-apples  did  not  give  much  abiding  satisfaction.  Manj 
trees  were  rooted  out ;  some  were  top-grafted;  a  few  remain  to  this  day. 

In  other  instances  dwarf  apple  trees  were  quite  extensively  introduced  by 
enterprising  tree  agents  with  the  representation  that  they  were  the  only  stock 
qualified  to  succeed  in  the  cold  north. f 

The  introduction  of  the  Russian  apples,  however,  was  the  most  notable 
effort  to  secure  something  hardier  than  the  old-style  varieties.  This  move- 
ment was  of  so  much  importance  that  it  deserves  special  consideradon. 
Unfortunately  there  has  been  so  much  misunderstanding  and  conflict  of 
statement  on  this  subject  that  the  historical  incidents,  in  spite  of  tbeir  con- 
paratively  recent  occurrence,  are  difficult  to  discover,  and  sttll  more  difficull 
to  present  to  the  satisfaction  of  everybody.     The  following  statements,  bo>- 

"^ver,  ate  made  in  the  faith  that  they  cover  the  essential  facts,  and  thattbej' 

-are  true  as  &r  as  they  go. 

One  of  the  (itst  men  to  import  apple  scions  from  Russia  was  A.  G.  TbI- 
tlc  of  Baraboo,  Wis.,  who  began  this  work  about  1867.  His  work  was  done 
of  his   own  private  enterprise.      He  propagated  or  distributed  several  n- 

-rieties.  T.  T.  Lyon,  speaking  of  Mr.  Tuttle  twenty-two  years  later,  said, 
'■he  has  now  a  considerable  orchard  exclusively  of  Russian  varieties  in  Inll 
bearing."  In  1870  the  first  general  importation  of  Russian  varieties  *as 
made  by  the  United  States  Department  of  Agriculture  from  Dr.  Regel  oS 
St.  Petersburg.    The  trees  were  planted  by  William  Saunders  on  Uie  De- 

rpartment  grounds  at  Washington,  and  scions  from  them  were  from  time  lo 
time  distributed  to  all  parts  of  the  country  by  Congressmen.     This  plan  vas 

•of  course  bad  in  every  way.  Scions  were  sent  to  regions  to  which  the  n- 
rieties  were  not  adapted  in  the  remotest  degree.  Very  few  of  them  receiwd 
an  intelligent  test  even  in  those  few  sections  where  they  might,  have  beta 
useful.  Furthermore  an  almost  marvelous  confusion  of  nomenclature  resolted 
which  has  not  yet  been  half  cleared  up.  In  1879  the  Iowa  Agricoltural  College 
made  a  similar  imporution.  In  1882  J.  L.  Budd  and  the  late  Cbuks 
Gibb  made  their  bmous  trip  through  central  Europe,  Russia,  Poland,  Gti- 

•SCE  Ihe  article  on  "Otchaidlne"  bj  Z.  EL  Jameson,  in  Rpt.  Vt.  St.  Bd.  Act.  a  (rtri. 
p.  93. 

t.Mr.  JamesoD,  In  Ihc  article  alreiuly  quoted,  says:  "About  eigbl  rears  sgo  dwatf  sfft'c 
trees  were  sold  very  extensively  in  several  counties." 
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many  and  Austria.  Mr.  Gibb  died  not  many  years  after,  leaving  the  distri- 
bution of  the  joint  collection  largely  to  Professor  Budd.  In  the  fifteen  years 
unce  that  time  the  multitudinous  Russian  varieties  have  been  quite  thorough- 
ly tested  in  all  parts  of  the  United  States  and  Canada  where  they  promised 
to  be  of  any  value,  and  In  many  other  places  besides.  Unfortunately  all  the 
distributions,  either  from  carelessness  or  accident,  seem  to  have  been  ac- 
companied by  new  confiisions  of  no'menclaturc,  so  that  the  labor  of  sifting 
useful  from  worthless  varieties  has  been  greatly  retarded. 

In  referring  to  the  introduction  and  testing  of  Russian  apples  in  Vermont 
It  would  be  inexcusable  to  omit  mention  of  Dr.  T.  M.  Hoskins,  of  Newport, 
whose  energetic  and  intelligent  efforts  in  the  face  of  remarkable  discoorage- 
ments  demonstrated  the  possibility  of  apple  culture  in  tbK  coldest  towns  of 
Vermont,  and  whose  cogent  writings  dilfused  the  knowledge  which  he  gained 
to  all  parts  of  America. 

This  experiment  station  had  a  considerable  number  of  Russian  frniis 
growing  on  its  grounds  several  years  ago.  When  the  field  work  was  trans- 
ferred in  lS9'i  to  the  present  farm,  the  young  trees  were  sent  out  all  over 
the  state.  This  distribution  numbered  about  100  varieties,  including  all  the 
leading  Russians.  A  record  of  these  trees  has  been  kept  and  from  time  to 
time  some  of  those  to  whom  they  were  sent  have  reported  their  condition. 
Some  ''  the  trees  have  come  into  bearing;  and  the  information  thus  fiit- 
nished  has  been  taken  into  account  in  the  notes  given  on  pages  29-32. 

The  Russian  apples  are  now  fairly  well  known ;  and  yet  it  might  not  be  in 
easy  thing  to  say  ust  what  is  and  what  is  not  a  Russian  apple.  It  is  simple 
enough  if  we  say  that  a  Russian  apple  is  an  apple  which  comes  from  Rioua. 
But  these  varieties,  as  a  class,  diiferLng  in  some  common  characters  from  our 
ordinary  varieties,  do  not  all  come  from  Russia;  and  not  all  the  applet  com- 
ing from  Russia  belong  to  this  class.  This  may  be  more  fully  stated  in  the 
words  of  William  A.  Taylor,  of  the  Division  of  Pomology,  United  States 
Department  of  Agriculture,  taken  from  private  correspondence : 

"As  a  pomological  or  botanical  term  the  expression  "Russian  apjde," 
should,  in  my  opinion,  be  restricted  to  the  somewhat  distinct  group  of  varie- 
ties which  trace  to  the  interior  of  Russia  and  which  may  be  roughly  chaiac- 
teriied  as  follows : 

"Varieties  usually  dwarfish  or  but  moderately  strong  growen,  having 
leaves  medium  to  large,  often  very^  large,  thick,  often  with  an  extra  la^of 
palisade  cells;  leaves  and  fruit  resistant  to  apple  scab  but,  in  many  vaneties, 
leaves  and  young  wood  susceptible  to  blight;  fruit  variable  in  size  from  be- 
low medium  to  very  large,  usually  symmetrical  and  often  angular,  almost  in- 
variably having  a  wrinkled  or  knotted  and  downy  basin;  color  variable,  rang- 
ing from  greenish  to  clear  whitish  yellow,  commonly  more  or  less  covtm) 
wUh  brilliant  blushes  or  stripes,  rarely  or  never  solid  red,  and  in  most  varie- 
ties, particularly  when  grown  in  dry  regions,  covered  with  a  prainose  bloom; 
flesh  usually  rather  coarse  in  texture  and  of  add  Savor,  though  in  some  va- 
rieties a  mild  sub-acid  and  in  a  few  sweet ;  season  of  most  varieties  snnuner 
or  fall,  a  few  keeping  well  until  spring  when  grown  in  the  extreme  north; 
chief  use,  cooking ;  trees  resistant  to  extreme  cold  and  commonly  productive. 
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"Ttae  characters  noted  above  are  so  stroogl]^  marked  that  they  are  tniDs- 
mitled  to  maoy  of  the  seedlings  ktowii  in  this  country,  such  varieties  as- 
Wolf  River,  Patten  Greening,  McMahan,  Dudley  and  Okabena  beinc;  good 
examples.     I  have  little  doubt  that  a  close  study  and  comparison  of  the  trees 


"Many  of  Che  varieties  that  have  reached  this  country  from  Russia  are 
dearly  not  of  the  t^pe  referred  to,  but  belong,  with  the  thin-leaved  apples- 
common  to  the  humid  regions  of  western  Europe.  So  the  fact  that  a  variety 
came  from  Russia  does  not  make  it  "Russian"  in  a  pomological  sense." 

Considerable  disappointment  with  the  Russian  apples  has  been  felt  in 
many  quarters.  This  has  been  largely  due  to  the  lact  that  Coo  much  was 
expected  of  themr  And  this  over-expectation  in  turn  has  been  due  to  the 
optimistic  and  often  unreasonable  claims  made  for  them  through  the  injudi- 
cioas,  and  unscience-like  enthusiasm  of  some  of  the  introducers.  There  has 
been  a  great  deal  of  partisan  discussion  over  the  merits  of  the  Russian  ap- 
ples, most  of  which  has  not  advanced  the  interest  of  American  pomology. 
But  as  the  participants  in  this  debate  very  soon  saw  that  their  interests  are 
not  advanced  by  such  contentious  arguments,  we  are  now  able  to  secure- 
more  sane  and  sober  statements,  and  from  them  to  make  comparatively  safer 
generalizations.  The  case  for  and  against  the  Russian  apples  may  be 
tentatively  summarized  as  follows : 


Tfaej  have  given  us  several  va- 
rieties of  recognized  value  like  Ol- 
denburg and  Yellow  Transparent 
They  promise  to  give  us  other 
useful  varieties  through  gradual  in- 
tercrossing with  our  common  ap- 
ples. 

They  furnish  hardy    trunks  on 
which  more  tender  varieties  may 
be  grafted  to  advantage. 
The  trees  are  very  hardy. 
They  are  mostly  free  from  dis- 
ease (except  blight.) 

Tbey  usually  bear  early  and 
abundantly. 

Tlie  finit  is  often  large  and  fine- 
ly colored. 

Their  introduction  has  encourag- 
ed many  persons  to  grow  apples  in 
regions  where  they  would  not 
otnenme  have  attempted  it. 


t  doubt  if  more  than  nvo  or  ibrev  per  cent  of  the  apples  from  Rauia,  which  ate  good 
1  fruit,  win  be  found  to  be  good  slWinier  Itetpen."    Dr.  T.  H.  Hosldni,  Am, 
G«.  14.  (X893),  p.  »3. 


AGAINST. 


Very  many  of  the  varieties  intro- 
duced are  immensely  worthless. 

Most  of  them  ripen  too  early  and 
will  not  keep."  This  is  due  to  their 
introduction  from  a  zone  of  shorter 
season  to  one  of  longer  seasons. 

The  fruit  of  many  varieties  drops 
badly  before  mature. 

The  fruit  is  usually  coarsegrained 
and  of  poor  quality. 

The  skin  is  often  very  thin  and 
tender,  making  the  fruit  liable  to 

Their  nomenclature  is  so  badly 
confused  that  no  one  can  be  sure 
of  what  he  is  handling. 

The  young  growth  is   extremely 


e  blight." 
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It  should  be  said  at  once  that  all  these  statements  are  general,  and  tbit 
certain  varieties  can  be  named  as  exceptions  to  each  particular  article.  This 
exhibit  of  the  case,  however,  taken  all  together,  is  probably  as  lair  and  as  ac- 
curate as  actual  knowledge  permits. 

The  wildlings  which  grow  along  the  fence  rows  and  in  old  pastures,  the 
"crabs,"  "natural  fruit,"  "sauvages,"  ''wild  apples,"  the  inspiration  of  Tho- 
reau's  classic  essay,  have  been  an  unappreciated  factor  in  the  eiteosion  of 
apple  growing  toward  the  north.  In  early  times  almost  all  the  orchards 
were  of  seedling  trees,  and  a  few  such  plantations  even  yet  persist.  Throngh 
the  process  of  natural  selection  the  cold  winters  removed  all  the  weaklisgi. 
Only  the  hardiest  remained,  and  from  among  these  the  most  desirable  ones 
have  been  propagated.  Some  of  tbem  have  been  named  And  have  en}0Ted 
a  wide  and  honorable  distribution.  The  seedling  trees  in  other  instance 
have  been  top^rafted  to  the  best  varieties  and  have  thus  furnished  the 
basis  for  valuable  orchards.  A  good  seedling  tree  often  makes  the  nry 
best  trunk  upon  which  to  ftork  a  good  head  of  some  less  hardy  variety  like 
Baldwin  or  King  of  Tompkins  county. 

III.     PRESENT   STATUS    OF  APPLE  CULTURE  AS    REGARDS 
HARDINESS  OF  TREES. 

In  northern  and  eastern  Vennoat 
A  and  in  the  mountain  towns  of  bigbei 
7  altitude    an    apple    tree    is    required 
.  which  shall  be  at  least  above  the  avei- 
\  age    of   hardiness.      Northern    Spy, 
}  Spitzenburg,    King,    Rhode     Island 
Greening,  Baldwin  and   Hubbardstn 
Nonsuch  can  be  grown   with    confi- 
dence   in  certain   parts  of    the  (late, 
and  in  such  places  there  is  no  need 
ng  for  specially  hardy  varieties.  In  order 
tain  more  exactly  what  parts  of  the  state 
I  need  of  extra-hardy  apples  an  eztea- 
tal  card  inquiry  was    instituted-      The 
ire  summarized  as  well  as  possible  ii 
mpanying  map.    North  and  east  of  tlx 
ne  Baldwin  and  Rhode  Island  Grees- 
lom    thrive  for  any  number   of  jean, 
id  west  of  the  line  they  and  othef  wi- 
the   same  degree  of  hardiness,  nsnalij 
Of  course  there  are  exceptions  to  be 
&vorable  situations  north  of  this  mail 

the  Succesihii  Culture  of  Bald-  general  way  this  line  indicates  the  U  mit  of  the 
I^bAppImI"'^  '"^^  ^"*^  successful  culture  of  Baldwin  andCreening. 
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The  orchard  planter,  however,  is  now  able  to  select  among  a  great  many 
varieties  hardier  than  Baldwin  and  Greening,  some  of  which  are  entirely 
good.  D.  C.  Hicks  of  North  Clarendon,  Vt.,  who  has  had  niany  years  of 
experience  in  Washington,  Orange,  Windsor,  Windham  and  Rutland  counties 
arranges  a  scale  comprising  eight  degrees  of  hardiness,  and  names  the  fol- 
lowing varieties  as  marking  the  several  degrees : 

1.  Oldenburg,  Pewaukee,  North  Star,  Scott  Wioter. 

2.  Wealthy,  Gideon,  Wolf  River,  Yellow  Transparent  and  Tetofeky. 

3.  Fameuse,  Princess  Louise,  Mcintosh  and  Shiawasse  Beauty. 

4.  Blue  Pearmain,  Bethel,  Summer  Pearmain  and  Sweet  Pearmain. 

5.  Northern  Spy,  Ben  Davis,  Edgar  Redstreak,  (Walbridge,)  Craven- 
stein  or  Autumn  Strawberry  aud  Foundling. 

6.  Hubbardston  Nonsuch,  Sutton  Beauty,  Framingbam  Nonsuch  and 
Canada  Red. 

7.  Yellow  Beliflower,  Grimes  Golden,  Porter,  Newtown  Pippin,  Holland 
Pippin  and  Fall  Orange. 

8.  Ualdwin,  Canada  Baldwin  and  King  of  Tompkins  County. 

Perhaps  other  observers  would  change  the  older  of  some  varieties; 
but  this  arrangement,  on  the  whole,  will  prove  instructive.  It  shows 
a  considerable  range  of  hardiness  above  Baldwin  and  Greening,  the  two 
varieties  taken  as  the  basis  of  statistics  for  the  accompanyin);  map.  In  ^t ' 
there  are  very  few  farms  in  the  stale  on  which  varieties  of  the  first  five 
grade*  of  hardiness  may  not  be  grown  with  reasonable  certainty.  Famense 
very  seldom  winter  kills  at  Newport,  and  all  the  varieties  of  the  first  and 
second  grades  may  be  considered  perfectly  hardy  in  the  coldest  spots  in  the 
state.  Dr.  Hoskins  has  in  Derby  one  of  the  highest,  bleakest,  most  exposed 
and  coldest  locations  in  New  England  or  Quebec;  and  when  one  sees  his 
vigorous  and  thrifty  orchard  and  the  handsome  crops  it  bears, — it  being  an 
entirely  successful  commercial  orchard, — there  can  be  little  doubt  that  at 
least  so  for  as  hardiness  is  concerned,  apples  can  be  easily  grown  in  any 
town  In  Vermont. 

Any  given  variety,  more  or  less  sensitive  to  cold,  can  be  grown  from  60  to 
150  miles  north  of  its  natural  limit  by  reasonable  precautions,  such  as  the 
following : 

1.  Plant  on  land  sloping  south  or  south-east,  and  furnish  good  wind 
breaks  to  the  north. 

2.  Secure  thorough  atmospheric  drainage  by  choosing  moderately  high 
and  sloping  land. 

3.  Secure  thorough  underdrainage.  If  the  subsoil  is  not  porous  enough 
to  carry  off  all  extra  water  it  must  be  underdraiued. 

4.  Buy  trees  on  hardy  stocks.  In  most  grafted  or  budded  trees  the 
character  of  the  stock  is  wholly  unknown,  but  to  grow  a  given  variety  at  its 
northernmost  limit,  a  perfectly  hardy  stock  is  required. 

5.  Graft  the  chosen  variety  in  the  tops  of  very  hardy  trees.     In  this  way 
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maoy  varieties  can  be  grown  in  places  where  they  will  not  succeed  at  ill  if 
budded  or  crown-grafted.  Hardy  seedlings,  crab  trees  (Siberian,  Tranttwi- 
dent,  etc.)  and  the  hardy  Russian  sorts  like  Hibernal,  Oldenbuix  aid 
Romna  may  be  advantageously  worked  in  this  way.  Probably  tbe  hardi- 
est tree  koown  is  to  be  secured  by  growiag  Hibernal,  or  Romiu  (or 
others  of  equal  hardiness  and  good  tree  form)  im  their  own  mots,  and  l^ 
grafting  with  the  variety  desired  for  fruit.  To  secure  a  tree  on  its  own 
roots  the  surest  way  is  to  graft  a  strong  scion  on  a  short  root,  planting 
the  graft  in  the  nursery  deep  in  the  soil.  Roots  will  then  usually  be  i»i 
QioX.  from  tht  scion.  An  Hibernal  tree  is  thus  secured  on  Hibernal  roots; 
and  if  the  extraordinary  hardiness  of  this  variety  Is  important  for  the  tr« 
top  it  must  also  be  important  for  the  root. 

IV.     HARDY  VARIETIES  OF  APPLES. 

Id  the  following  pages  some  brief  descriptive  notes  and  field  observalioiB 
are  given  for  those  varieties  of  apples  which  seem  to  be  hardiest  and  of  mott 
promise  in  other  qualities  for  planting  in  the  colder  sections  of  the  couoliy. 
"Die  list  cannot  be  made  complete.  Some  varieties  are  omitted  which  may 
seem  to  others  to  be  of  more  importance  than  some  which  are  included ;  but 
we  have  been  as  careful  as  possible  in  our  omissions,  and  trust  that  the  note* 
here  given  will  be  more  instructive  than  misleading. 

Several  Russian  apples  are  included  in  this  list  In  a  few  instances  wt 
have  chosen  to  give  notes  of  them  not  so  much  because  of  their  greater  vahic 
as  on  account  of  the  demand  for  information  concerning  them. 

There  are  some  good  varieties  among  the  Russians.  The  best  ten  of  these 
are  named  as  follows  by  John  Craig,  Dominion  horticulturist  of  Canada, 
who  has  had  long  and  Intimate  experience  with  nearly  all  the  varieties  intro- 
duced.   He  recommends ; 

Summer; — Yellow  Transparent,  or  Thaler,  (Charlotten thaler).  Pointed 
Pipka  (Oldenburg  type),  Lievland  Raspberry,  Switaer,  (late 
summer),  Simbrisk  No.  9. 

.F«ff.-— Golden  While,  Ostrekoff,  Antonovka,  Longiield,  (or  Good  Peas- 
ant), Hibernal,  (or  Romna,  or  Cross). 

Wjif/e*-.-— Arabka,  Royal  Table. 

The  trouble  in  buying  stock  of  Russian  varieties  is  that  one  can  oenr  be 
sure  by  the  name  given  what  he  is  gettiog.  There  are  several  distinct  va- 
rieties passing  under  the  name  of  OstrekofT,  several  called  Longfield,  sennl 
Switzers,  and  so  with  others. 

The  varieties  recommended  by  tbe  American  Pomological  Society*  for 
planting  in  northern  New  England  and  in  Quebec  are  the  following: 
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Summer:— Alexander,'  Early    Harvest,  Haas,  Pomme  Gris,  Red  Astra- 

chan*,  Sops  of  Wine. 
Fdli;—Fz    Wine,  Fameuse,  Golding  (Am,  Golden   Pippin),   Pumpkia 

Sweet  (Pound  Sweet). 
WiWw-.-— Bal  'win,*  Canada  Relnette,  Gilpin,  Peach  (of  Montreal),  Pewau- 

kee,  K..ode  Island  Greening,  Ribston,  Scott  Winter. 
It  we  were  to  name  the  best  ten  hardy  varieties  for  northern  Vermont,  in- 
cludiog  all  classes,  they  would  be  the  following : 
A'wmmiv.-— Yellow  Transparent,  Red  Astrachan,  Longfield,  Oldenburg, 
/^a//;^ Fameuse,  Mcintosh,  Wealthy. 
Winter: — Scott  Winter,  Pewaukee,  Arctic. 

Such  a  list  is,  of  course,  largely  a  matter  of  personal  judgment.  Anybody 
who  knows  what  he  is  talking  about  is  at  liberty  to  have  a  different  opinion. 
The  following  pages  give  descriptive  and  field  notes  on  some  of  the  varie- 
ties In  which  planters  of  hardy  apples  will  be  most  interested.  It  is  n<  feas- 
ible to  give  a  liiller  list.  The  facilities  of  the  station  are  such  that  i^.orma- 
tloa  can  be  readily  furnished  concerning  almost  any  other  varieties.  Persons 
wishing  such  information  should  not  hesitate  to  address  us. 

AUxandtr.-~k  very  large,  showy  Russian  variety.  Tree  vigorous,  spread- 
ing, perfectly  hiirdy,  productive;  fruit  very  large,  regularly  formed,  conical; 
skin  greenish -yellow,  faintly  streaked  with  red  on  the  shaded  side,  but 
orange,  brilliantly  streaked  and  marked  with  bright  red  in  the  sun;  flesh 
yellowish -white,  crisp,  tender  and  Juicy,  with  a  rather  pteasant  flavor.  Good. 
October  to  December.  Tree  subject  to  blight.  Fruit  does  not  sell  well  in 
Tears  of  plenty  like  the  season  of  1896.  This  year  it  was  in  demand  and 
brought  2G  cents  a  peck  in  the  retail  markets  of  the  Province  of  Quebec. 

Anisette.— As  grown  in  Corinth,  Vt.,  from  stock  furnished  by  this  station, 
the  fniit  is  small,  irregular  oblate,  with  a  deep  cavity  and  basin;  skin  yellow, 
thickly  overlaid  with  crimson;  flesh  yellowish,  pleasant  sub-acid;  quality  fair 
to  good.     Loses  flavor  rapidly  after  maturing.     Tree  very  hardy. 

Arabka. — (Of  Ellwanger  &  Barry.)  This  name  has  been  applied  to  dif- 
ferent apples.  John  Craig  describes  the  best  strain  as  follows :  "Tree  up- 
right, vigorous,  perfectly  hardy,  but  sufTerine;  from  blight;  fruit  large,  flatfish 
conic,  deep  green  overlaid  by  purplish  red;  nesh  greenish  white,  firm,  coarse, 
sharp  sub-acid,  lacking  in  aroma  and  flavor;  quality  medium.  December, 
March."     (Rpt.  Can.  Exp.  Farms,  18M,  p.  129.) 

Arctic. — Tree  strong,  vigorous  grower,  with  straight,  clean  trunk  and 
strongly  set  branches;  foliage  large  and  thrifty;  fruit  oblate,  conical,  medium 
to  large  size;  cavity  regular,  medium;  stem  rather  short  and  stout;  baun  ir- 

Xlar,  medium;  surface  smooth,  color  yellow,  washed  heavily  with  red  and 
died  and  striped  with  crimson,  yellow  dots;  skin  thick,  tenacious  and 
astringent;  flesh  yellow,  tender  juicy,  core  large  and  open,  flavor  sub-acid. 
quality  good  to  very  good.  Late  winter.  This  variety  has  been  introduced 
extensively  in  Vermont,  especially  in  Isle  La  Motte  where  it  has  fruited  and 

■Those  Duuked  wilh  an  asterisk  are  said  to  be  specially  desirable.  This  is  manifestly 
miileadijig  as  regards  northern  Vermont.  Baldwin  and  Rhode  Island  Greening  are  n»t 
hardy,  and  Early  Harvest,  Fall  Wine  and  Sops  of  Wine  are  very  doubtful. 
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gives  promise  of  considerable  usefulness.  Reports  from  other  sections  indi- 
cate that  it  is  comparatively  very  hardy. 

Ben  Davis. — Fruit  medium  to  large.  Form  roundish,  truncated  conical, 
often  sides  unequal;  color  yellowish,  almost  entirely  overspread,  splashed 
and  striped  with  two  shades  of  red;  flesh  white,  tender,  moderately  juicy, 
pleasant  sub-acid.  December  to  March.  This  variety^  which  is  azrul  a- 
vorile  for  market  orchards  in  the  south-west  is  bciog  quite  extensively  planl' 
ed  all  through  Vermont.  It  is  about  as  hardy  as  Northern  Spy.  It  is  a 
good  bearer  and  sells  well;  but  the  quality  is  inferior. 

Canada  Baldwin. — This  apple  is  said  to  have  originated  inRoyvilleCouniy, 
Quebec.  Tree  hirdy, 
vigorous,  thrifty  grow- 
er,   upright    at   fiisl. 
gradtially     spreading 
with  a^e  and  bearing; 
it    begins     to    bear 
.    rather     eari^,   giving 
k  heavy  and  light  crops 
ftoa  alternate  )'e3is;  ii 
Bis  a  handsome    fruiu 
■  of  very  good  quality; 
'  considered  one  of  the 
most   valuable,  long- 
keeping  apples  of  it: 
Fig.4.    Gideon.  localitv,      both     for 

market  and  family  use.  Fruit  medium  or  below,  oblate,  sicin  quite  white, 
thickly  striped  and  splashed  with  rich  red  and  crimson;  flesh  very  white. 
fine,  usually  a  little  stained  next  the  skin,  and  sometimes  veined  in  the  flesh, 
tender,  juicy,  refreshing,  with  a  mild  sub-acid,  peculiar  slight  quince-likt 
flavor;  very  good.    January  to  April.     Does  best  on  heavy  soil. 

Edgar  /iedr/rfak.—CWa.lhTiiiee).  Originated  in  Illinois.  Tree  hardy. 
vigorous,  productive  ;  fruit  medium,  oblate,  whitish  yellow,  shaded  witb 
pale  red  in  sua;  flesh  white,  crisp,  juicy,  mild  sub-acid.  January  to  May- 
A  good  top  grafting  stock. 

Fameuse.' — (Snow.)  This  fine  variety  is  too  well  known  to  need  descrip- 
tion. It  is  able  to  withstand  almost  the  coldest  winters  and  situations  in 
this  state,  and  is  a  favorite  with  many  commercial  growers  in  regions  when 
absolute  ironclads  are  not  required.  The  Fameuse  varies  greatly,  especiaDy 
in  color  and  prolificacy.  Persons  propagating  it  ought  to  take  care  to  selecl 
scions  from  trees  giving  good  crops  of  bright  colored  fruit  almost  annoally 
Gideon. — Raised  by  Peter  Gideon  of  Minnesota.  Tree  as  hard^  aJ 
Wealthy,  which  is  of  the  same  class ;  fruit  large,  roundish,  angular,  bright 
clear  yellow  overlaid  with  crimson  in  the  suii;  flesh  lirm,  grainy,  sprightly 
sub-acid,  of  fine  quality.  September,  October.  Is  likely  to  be  desinbic  fo' 
home  use  and  early  market.  Fruit  rots  at  core  sometimes  while  still  00  itt 
tree.     See  Fig.  4. 

Hibernal. — This  makes  a  line  strong  tree  much  used  for  topworkin^  in 
some  sections.  "One  of  the  true  ironclads  that  stands  where  Duchess  fails." 
(Budd.)    A  late  fall  fruit  inferior  in  most  respects  to  Oldenburg. 

JewetCs  Fine  Red. — (Nodhead).  Of  New  Hampshire  origin.  Tree  of 
moderate  growth  and  productive,  requires  high  culture  to  produce  fair  fruit; 
alternate  bearer;  fruit  medium,  round  oblate,  greenish  white,  striped, 
splashed  and  shaded  with  crimson;  flesh  tender,  juicy,  very  pleasant, spright- 
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iy,  almost  sweet,  good  to  very  good,  a  favorite  with  some.  November  to 
February  and  later. 

Langfield. — There  are  two  or  three  varieties  eoiDg  under  this  name.  The 
LoDgfield  geoerall^  growo  JD  Vermont  and  Quebec  Is  the  one  iatroduced  by 
Buda.  The  tree  is  spreading,  drooping ;  fruit  medium  to  small,  nearly 
spherical,  with  shallow  cavity  aad  basin;  color  bright  yellow  covered  in  the 
sun  by  a  warm  crimson  blush;  skin  thin  and  tender;  flesh  nearly  white,  fine 
grained,  sub-acid;  quality  very  good.  October  to  December.  A  heavy  an- 
nual bearer,  must  be  thinned  and  well  fertilized  to  give  fruit  of  marketable 
size. 

MclKtosk. — (Mcintosh  Red).  A  tine  variety  for  market  or  home  use;  of 
iht  Fameuse  type,  somewhat  larger  and,  like  the  Fameuse,  much  subject  to 
the  scab  fungus.  It  has  the  advantage,  however,  of  being  somewhat  later. 
A  desirable  variety.    Tree  hardy. 

McMaJtan  Whitt. — A' good  variety,  about  as  hardy  as  Fameuse  or  hardier. 
Fruit  large  size  and  fine  appearance,  round  and  regular,  waxy  yellow  with  a 
pink  blush;  flesh  white,  crisp,  juicy.  November  to  January.  Bears  an- 
nually and  moderately. 

NortJurn  Spy.~0(  New  York  origin.  The  trees  require  high  culture  and 
open  heads  to  let  in  the  sun,  otherwise  the  fruit  is  wanting  in  flavor  and  apt 
to  be  imperfect  and  knotty.  The  tree  blooms  late,  often  escaping  vernal 
frosts  and  seems  to  require  cross-pollination.  This  leading  market  variety 
can  be  grown  In  most  parts  of  the  state. 

Ontario.  —  A  Canadian 
variety  said  to  be  a  cross 
between  Northern  Spy  and 
Wagener,  highly  recom- 
mended by  John  Craig,  Do- 
minion horticulturist.  Tree 
hardy  and  a  ^ood  grower; 
rfuit  large,  ribbed  oblate, 
dark  green  overlaid  on  one 
cheek  with  dark  red;  flesh 
firm,  sub-acid;  quality  good,  fig.  S.    Poimed  Pipka. 

late  winter. 

Peaiaukee. — Seedling  of  Oldenburg.  Tree  strong  and  vigorous,  an  annual 
besrer  and  one  of  the  hardiest.  Like  Canada  Baldwin  this  tree  sunscalds 
badly.     It  does  not  succeed  on  light  sandy  soil. 

Pointed  Pipka.— i^Ks  known  in  the  Province  of  Quebec)  This  variety  is 
of  the  Oldenburg  type  and  is  one  of  the  best  of  the  Russians.  Tree  a  good 
grower  aod  hardy  and  productive  as  Oldenburg;  fruit  medium  size,  flattened 
conical,  greenish  yellow  heavily  striped  with  deep  red ;  flesh  white,  rather 
fine  grained,  quality  moderately  good.     September.     See  Fig.  5. 

Red  Aitrathan. — Said  by  Downing  to  have  been  imported  to  England 
from  Sweden  in  ISIS.  Evidently  of  tne  Russian  type.  Perfectly  hardy,  an 
early  and  abundant  bearer.  Fruit  rather  large,  smooth  and  fair;  skin  al- 
most eatirely  covered  with'  deep  crimson ;  flesh  quite  white,  crisp,  juicy, 
with  an  agreeable  acid  davor,  quality  ^ood.  July,  August.  Fruit  ripens  ir- 
regularly,  necessitating  two  or  three  pickings. 

Romna. — Oblate  conic,  of  medium  size,  greenish  yellow,  washed  with  dull 
red  and  splashed  with  purplish  red;  flesh  yellowish,  moderately  fine-grained, 
crisp,  juicy;  sub-acid,  quality  good,  (W.  A.  Taylor.)  For  cooking  only. 
I'ery  hardy.    This  is  Of  the  HUjernal  and  Cross  type.     Not  more  than  one 
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variety  of  this  type  need  be  pUoted,  as  they  much  resemble  each  oiber. 
■October.     One  of  the  better  Russian  varieties.       See  Fig.  6. 

Salome. — This  is  being  highly  recommended  by  certain  dealers.  It  seeins 
to  be  hardy  and  desirable.  Fruit  nnedimn  size,  conic,  ribbed;  skin  ereeii 
but  tardily  turning  to  pink;  flesh  yellowish  while,  firm,  juicy,  sub-acid, &ir 
quality.    Late  winter.    A  fairly  hardy  tree;  fruit  not  attractive. 

Scott  IVtHter.—ln- 
troduced  by  Dr.  T. 
H.  HoskiDs  of  New- 
port, Vt.;  thoroughly  i 
tested  in  the  coldest  J 
sections  of  this  v. 
ity  and  found  to 
perfectly  hardy.  Val- 
uable for  its  kseping 
qualities.      Fruit 

small,  fiat,  conic,  ir-  ^     =     » 

reeular.  smooth,  light  '«■  ^'    ^°"">^ 

yellow,  almost  covered  with  bright  red  blotches  and  splashes  and  minute 
dots;  basin  deep,  narrow,  waved;  eye  small,  closed;  cavity  small,  narrov; 
flavor  acid,  quite  tart  but  pleasant;  qualitygood. December  to  spring.  Is 
proving  one  of  the  most  profitable  winter  apples  inthe  Province  of  Quebec- 
Bears  annually. 

Tetofsky.  One  of  the  best  known  of  the  Russians.  An  upright  siMTadiof 
grower,  coming  early  into  bearing  and  producing  annually ;  very  hardy. 
Fruit  medium  aixe,  roundish,  yellow,  handsomely  striped  with  red,  fleu 
white  and  juicy,  sprightly  acid,  fragrant  and  agreeable.  Good.  Ai^uK. 
Not  earlier  nor  more  productive  than  Yellow  Transparent  and  is  not  equl 
in  quality  to  that  variety. 

Warner. — Originated  in  Pen  Yan,  N.  Y.  Tree  thrifty,  uprigkt. 
-hardy,  an  early  bearer;  requires  thinning  to  produce  good  flavored  frat; 
fruit  medium  or  above,  round  oblate,  yellow,  mostly  shaded  with  crinuoo. 
obscurely  striped  and  sprinkled  with  light  dots;  flesh  yellowish,  »eTy  te* 
•der,  juicy,  excellent.    Very  good  to  best.    November  to  February. 

Wealthy. — A  variety  raised  by  Peter  Gideon  of  Minnesota-  The  tree  is 
hardy  except  in  the  most  exposed  locations ;  fruit  medium,  oblate ;  ikii 
smooth,  yellowish,  shaded  with  deep  rich  red;  flesh  white,  sometimes  stained 
■with  red,  tender,  juicy,  lively  sub-acid;  good.     November  to  February. 

Winter  St.  Lawrence. — Valued  in  parts  of  Canada,  Fruit  medinm  to 
large,  round,  slightly  conical,  skin  yellow  nearly  covered  with  light  and  dait 
red  splashes  and  broken  stripes,  flesh  white,  flaky,  rather  soft,  juicy,  bii^ 
sub-acid,  melting,  quality  good.    January  and  February.    (John  Craig.) 

Wolf  River. — A  large  handsome  apple,  supposed  to  be  a  seedling  of  Aki' 
ander,  which  it  somewhat  resembles.  Tree  very  hardy,  strong  spreading 
grower,  not  an  early  bearer,  but  producing  full  crop  alternate  years:  ftvii 
iaree,  oblate,  slighllv  angular,  skin  whiliah  when  mature,  shaded  with  li^i 
and  dark  crimson;  flesh  white,  rather  coarse,  juicy,  pleasant,  mild  sub-add. 
October,  November. 

Yellow  Transparent. — One  of  the  best  know  and  most  useful  of  the  RiB- 
sian  varieties,  perfectly  hardy.  Fruit  medium,  roundish  oblate,  slightly 
conical ;  skin  clear  white  at  first,  becoming  pale  yellow ;  flesh  white.  VaAa. 
juicy,  sprightly;  good  to  very  good.  Ripening  early.  A  first-class  eariv  tui- 
Jcet  variety,  but  must  be  handled  with  care  to  avoid  bruising  the  delicate  skia. 
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Bv  F.  A.  Waugh. 

I.  SUMMARY. 
U  Good  grapei  for  home  ose  msy  be  easily  grown  in  Vermont  A 
warm  tite  miut  be  ohoaen.  The  common  horuontal  arm  system  [fiir- 
niataes  the  best  method  of  pmning  and  trelliBingf— (Pages  37-39). 
Vines  sfaenld  be  covered  in  the  fall  (Page  38).  Summer  pmning  is 
practicable  within  narrow  limits.  (Page  38.)  Special  attention  must 
be  paid  to  ripening  the  fmlt.  Early  varietiea  must  be  grown,  and  the 
fruit  left  on  the  vine  as  long  as  possible.    (Page  38.) 

IIL    Bereral  leading  varietieg  of  grapes  are  described  andlthe  re- 
sults of  tests  gives.    The  following  are  recommended: 
Black.— Xoare's  Early,  Worden. 
Red.— Koyer^Brighton,  Wyoming  Bed, 
White,-Oreen  Koontain,  (Page  92). 
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II.  CULTURAL  MEMORANDA. 
The  grape  is  one  of  the  finest  table  fniits  of  temperate  climates,  but  com- 
paratively feq  residents  of  Vermont  seetn  to  have  found  it  out.  Like  all 
perishable  or  semi-perish  able  fruits  the  grape  is  best  wheD  eatea  firesh. 
It  loKs  Imdy,  flavor  and  aroma  in  travelling  a  few  thousand  miles,  lying 
soEH  weelcs  in  cold  storage,  standing  a  few  days  longer  exposed  oa  the  ven- 
der^ stand  and  being  eaten  in  midwinter.  And,  besides,  grapes  have  to  be 
pidud  green  to  stand  such  usage,  and  tbey  never  ripen  properly  afterward. 
The  grape  is  one  of  the  most  highly  and  delicately  flavored  of  fruits  when 
properly  grown  and  v/fien  thor&ugkly  ripentd;  and  it  is  just  these  sugary, 
sprightly,  vinous,  refreshing  qualities  which  make  it'so  easy  to  produce  sec- 
ood-dass  fruit. 

Ali  these  things  make  it  impossible  to  get  the  best  grapes  In  Ihe  market, 
and  render  it  imperative  that  they  shall  be  home-grown.  And  all  the  fore- 
going considerations  make  it  desirable  that  every  form  should  grow  all  the 
grapes  needed  for  home  use.  Yet  very  few  Vermont  farms  do  have  a  home 
supply  of  grapes,  and  in  many  places  where  grape  vines  flourish  the  quality 
of  the  product  b  seriously  lowered  by  inattention  to  important  but  very 
easily  managed  details.  There  are  but  few  places  in  Vermont  where  com- 
mercial grape-growing  will  prove  profitable;  but  attention  may  well  be  given 
lo  the  production  of  small  quantities  of  first-class  dessert  fruit  for  the  home 
table  and  possibly  for  the  local  market. 

A  warm  site  should  be  chosen  for  grape  vines.  A  southern  exposure  on 
lather  sandy  land  may  be  preferred.  Grapes  need  an  abundance  of  sunshine  in 
Vermont  to  ripen.  They  should  not  be  planted  in  a  neglecteil  patch  of  sod  but 
the  ground  about  the  roots  should  be  kept  cultivated. 
Bone  fertilizers  are  said  to  be  especially  valuable  for  grapes. 
The  most  convenient  trellis  Is  usually  made  by  three 
wires  run  horizontally  at  heights  of  about  22,  38  and  52 
inches  from  the  ground  as  shown  in  figure  2.  When 
the  vine  is  of  bearing  age  one  or  two  arms  of  one  year 
old  wood  are  carried  in  either  direction  from  the  plant 
along  the  lowtr  wire  as  illustrated  in  figure  3.  From 
each  healthy  bud  of  one  year  old  wood  a  shoot  will  appear 
in  the  spring;  a  ' 
bear  near  its  ba 

thus  necessary  lo  begin  each  spring  with  a  fair  number- 
Fig,  a.  Measure-  20  to  40 — Strong  one  year  old  buds  on  each  plant.  At 
roenta  lor  Trellh.  pruning  time  each  year  the  vine  must  be  cut  back  lo 
its  former  dimensions.  As  this  process  removes  from  five-aixths  to  oine- 
tenths  of  all  the  wood  of  each  vine  it  seems  very  harsh  to  the  novice,  until 
he  is  inclined  to  spare  the  pruning  shears  and  let  the  vine  run  away  with 
him.     There  are  many  interesting  systems  of  vine  pruniikg.  One  of  the  best 


a  rule,  each  of  these  shoots  will 
)  four  branches  of  grapes. 
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is  illustrated  in  the  diagram.  If  the  vine  it  bodily  cut  away  at  the  p(HnU 
shown  by  the  cross-lines  AA,  the  caaes  BB  may  be  brought  down  to  tbe 
position  DOW  occupied  by  the  arms  CC,  and  the  vine  begins  this  year  just 
where  it  began  the  last.  The  points  in  pruning  to  be  emphasized  with  an  in- 
experienced grape-grower .  are  (1)  to  adopt  a  rational  system  of  pruning 
and  stick  to  it  year  after  year,  and  (2)  to  prune  enough.  A  grape  vine  on 
the  back  porch  may  be  allowed  (o  ramble  to  suit  the  owner's  faiu?,  but 
most  of  the  vines  on  trellises  as  seen  about  Vermont  farms  have  ten  or 
twenty  times  too  much  wood. 


It  i: 


weU  1 


Fie-  3-  Diagram  of  Horiionlal  Arm  Method  ot  Training, 


□  Vermont  to 
cover    most    gt^ 

If  they  are  properlj 
pruned  this  is  a  verj 
small  job.      Tbe 

from  the  trellis,  par- 
tially or  finally  pmn- 
ed,  laid  upon  the 
ground  and  heU  in 
place  with    small 

stones  or  a  little  soil.  Evergreen  boughs  or  clean  hay  or  straw  can  then 
be  thrown  over  them,  or  they  can  be  covered  entirely  with  soiL  In  the 
spring  beforethe  buds  are  started  much,  the  canes  are  taken  up,  the  stny 
Anishing  touches  are  given  to  the  pruning,  and  the  arms  are  tied  in  plut 
on  the  trellis. 

From  time  to  time  during  the  summer  the  young  shoots  need  to  be  tied 
upward  to  the  upper  wires.  If  there  is  too  much  new  grovrth  and  a.  snpen- 
bundance  of  foliage  it  may  be  trimmed  away  with  a  sharp  sickle  or  corn- 
knife  late  in  summer  so  as  to  let  the  sun  in  upon  the  fruit.  Such  pniniog 
must  be  done  with  caution,  however,  for  if  carried  to  excess  it  will  diminisli 
the  crop  and  weaken  the  vine. 

Special  attention  in  this  state  must  be  paid  to  ripening  the  fruit.  Veil 
many  persons  fail  at  this  point  Only  the  earliest  varieties  should  bcK- 
lected.  Concord  does  DOt  ripen  oftener  than  once  in  three  years  on  the 
shores  of  Lake  Champlain,  except  in  very  favorable  localities.  £ven  tbm 
it  must  be  left  ou  the  vines  till  after  frost.  The  vines  must  have  all  the  snn- 
light  possible;  and  the  grapes  muii  be  left  till  ripe.  About  one-half^ 
grapes  in  this  neighborhood  seem  to  be  picked  green ;  most  of  the  remain- 
ing half  are  picked  unripe.  A  grape  is  not  ripe  as  soon  as  it  is  colored,  nor 
for  a  considerable  time  thereafter.  It  is  best  to  leave  it  on  the  vine  as  toog 
as  possible.  When  the  robins  and  the  jays  begin  to  take  the  fruit  it  is  a 
iair  time  to  pick.    They  are  good  judges  of  grapes. 
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Fig.  4.  Niagara  Vine,  Showing  Horizonlal  Ann  Training, 

We  have  recently  consulted  several  of  the  leading  grape  growers  of  Ver- 
mont on  this  subject  and  have  taken  many  interesting  Dotes.  From  maay 
letters  received  we  quote  the  following : 

R.  C.  Goodale,  Addison  :  Yes,  our  locality  is  good  for  market  growing  of 
grapes.  The  soil  is  right  and  those  kinds  mentioned  (Delaware,  Salem, 
Vergennes,  etc.,)  do  not  have  to  be  covered,  but  should  be  to  produce  best. 

Charles  A.  Hinsdill,  North  Bennington:  1  think  grape  growing  for  the 
home  market  would  pay  well  if  carried  on  in  connection  with  other  fruit 
growing,  and  the  grapes  retailed  from  the  grower's  wagons  the  same  as  his 
strawberries,  etc.  Fruit  growers  here  do  not  know  how  to  care  for  their 
vines  to  get  early  and  high  flavored  fruit,  and  they  all  plant  Concord— re- 
sult,/flitwr^/ 

H-  D.  Alexander,  Charlotte ;  Let  me  say  grape  growing  for  prolit  is  dead 
as  a  door  nail. 

O.  C.  Waile,  West  Georgia.  Unquestionably  a  large  portion  of  our  in- 
habitants, if  they  would  give  a  little  labor,  care  or  skill,  might  have  a  bounti- 
ful supply  of  home-grown  grapes  during  their  season,  while  now  hardly  one 
family  in  fifty  grows  a  single  cluster  of  good  grapes.  *  *  *  It  seems  to 
be  an  open  question  how  much  winter  protection  is  necessary  here.     Some 
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Concords  wtiich  have  never  been  covered  do  not  winterkill ;  while  others, 
which  have  been  coverert  formerly,  have  been  killed  from  insufficiem  cover- 
ing. 

T.  II.  Iloskins,  Newport;  I  have  so  far  found  only  one  gnpe,  the  Green 
Mountain,  which  ripens  perfectly  here.  1  feel  sure  that  in  time  Vermont 
will  grow  her  own  grapes  and  perhaps  supply  other  markets. 

George  H.  Mass,  Woodstock:  Grapes  for  home  use  can  be  grown  here 
and  ripened  if  proper  methods  are  used  and  due  altention  given  tu  cultivat- 
ing, especially  in  the  Connecticut  valley. 

D.  C.  Hicks,  North  Clarendon  :  The  soil  and  climatic  conditions  in  this 
section  of  the  Otter  Creek  valley  are  such  that  the  growing  of  grapes  lor 
market  could  hardly  be  made  profitable,  but  their  culture  for  home  use  might 
be  greatly  iiicreased  by  the  planting  ot  propel  varieties  in  suitable  soil  and 
locations  and  with  good  after  managenient.  For  such  purpose  1  would  lec- 
oramend  the  following  tested  list:  Champion,  Vergennes,  Worden,  Moore's 
Early,  Lady  and  Lindley;  (untested  as  to  fruitage)  Green  Mountain,  Early 
Ohio,  Alice  and  Campbell's  Early. 

C.  W.  ScarfF,  llurlington  ;  liy  cutting  back  and  pinching  olT surplus  groKlh 
and  properly  covering  in  winter  1  get  quite  a  bountiful  yield  of  fine  fruit,  all 
of  which  finds  use  at  home. 

III.    VARIETY  J^OTES. 

1.      (iENEKAL  LIST. 

'Brighton.  Red.    Fairly  strong  grower,  foliage  good,  crop  good,  bunches 
very  large  and  fine,  fruit  of  the  very 
best  quality,  well  ripened  October 
first;  will  usually  ripen,  and   Is  one 
of  the  best  amateur's  varieties. 

■Brilliant.  Red.  Our  vines  are 
young,  but  bore  a  small  crop  of 
fair  quality;  ripens  here  about  with 
Brighton,  and  is  a  prombing  variety. 

Champion.  Black.  Very  early, 
sure  to  ripen,  hardy  and  a  good 
grower,  but  so  poor  in  quality  as 
not  to  be  worth  growing. 

•Concord.  Black,  The  best 
known  grape  in  America;  hardy 
and  prolific,  quality  good.  It  is  not 
sure  to  ripen  here  and  though  al- 
most always  .planted  is  very  seldom 
seen  in  perfection.  U'orden  should 
be  substituted  for  Concord  every- 
where in  this  state. 

Delaware.   Red.     This   is   a  fav-  Fig.  s-   Brighton. 

orile  variety  and  the  standard    of 
quality.    It  is,  however,  rather  difficult  to  grow  and  not  sure  to  ripen. 

■Those  varielies  marked  wiih  an  asterisk  have  been  tested  at  thn  station. 
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■Empire  State.  While.  Strong  grower,  gave  a  large  crop  of  fine,  com- 
pact bunches,  ripeos  about  with  Niagara  and  cannot  be  depended  on. 

Green  Mountain.  White.  We  have 
not  yel  fruited  this  variety,  but  it  has 
given  abundant  satisfaction  in  all 
parts  of  Vermont.  Dr.  Hoskins  re- 
ports its  full  success  at  Newport.  O- 
C.  Waite  of  West  Georgia  says,  "It 
realty  furnishes  us  as  much  satisfac- 
tion as  all  others  put  together."  Of 
fair  quality  and  very  early, 

Hartford  (Hartford  Prolific).  Black. 
Strong  grower,  healthy,  hardy,  fairly 

Eroljfic,  very  early  and  may  always 
e  depended  onto  ripen  i  its  quality, 
however,  is  so  poor  that  it  is  hardly 
worth  growing. 

•Ives.  Black,  A  fairly  good  grower, 
but  considerably  affected  with  mildew 
this  year;  prolific.  Ives  colors  early 
but'  does  not  ripen  till  several  weeks 
later.  Even  then  it  is  hardly  eatable. 
Tig.  6.    Copcord.  Should  be  entirely  discarded. 

*Lady.  White.    Good,  short-jointed 
canes,  foirly  good  foliage,  good  crop,  bunch  straggling  and   berries  stnall, 
ripening  about  with  Concord.     Not  to  be  recom- 
mendea  for  this  section. 

*Lady  Washington,  White.  Good  grower,  mod- 
erately good  foliage,  bir  crop,  bunches  rather  strag- 
gling, seldom  matures  its  fruit  well  and  cannot  be 
depended  on. 

■Merrimac.  Black.  Large,  strong  grower,  good 
crop  of  large,  well-filled  bunches ;  Berries  large, 
sweet  and  meaty,  of  fine  quality;  ripens  about  with 
Concord  and  is  well  worth  growing  where  the  sea- 
son is  long  enough. 

•Moore's  Diamond.  White.     Not  a  very  ^ood 

Swer,  foliage  not  quite  clean  and  bright,  fruit  of 
:  appearance  but  not  first  quality.     About  the 
season  of  Concord  or  a  trifle  earlier,  but  difficult  to 

■Moore's  Early.  Black.  Good  grower,  &!rly  good         ''«■?■   Mem^c- 

foliage,  moderate  or  sh^  bearer,  smalt  bunches  of  large  ber- 
ries, quality  good  ;    npened  this  year  September  10,  and 
can  be  depended  on  to    ripen  every    year.     Charles    A. 
Hinsdill,  North  Bennington,  says ;  "I  tnink  Moore's  Early 
will  ripen  more  grapes  under  neglect  than  any  other  of  the 
best  home  varieties."      F,   W.  BUnchard,  Ascutneyville, 
says:  "Moore's  Early  is  the  grape  for  Vermont,  first,  last 
I   and  always.     It  is  early,  fine  mivored,  sure,  hardy  and  pro- 
lific.    It  has  never  failed  me  and  my  experience  covers  over 
ten  years."     H.  D.  Alexander,  C'harlotte,  would  discard 
this  variety  because  it  is  such  a  »hy  bearer. 
*Moyer.    Red.    Not  a  very  strong  grower,  but  healthy 
fig.  S.   Moyer.     with  plenty  of  foliage,  bears  a  moderate  crop  of  small,  well- 
Dot  zed  by  GoOglc 
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filled  bunches  of  excellent  quality.  This  variety  ripens  early  and  is  a  ver)' 
superior  grape  lor  home  use.  The  bunches  are  small  and  the  yield  not 
large,  but  the  quality  b  the  best.  This  could  be  advantageously  substituted 
for  Delaware  m  most  situations  in  Vermont. 

'Niagara.  White.  Good  grower,  fine  foli- 
age, very  prolific,  fine,  large  bunches,  of 
fine  quality  when  ripe,  but  not  sure  to  ripen 

Salem.  Red.  A  fine  grower,  with  large 
bunches  of  large,  sweet,  meaty  berries,  vine 
much  inclined  to  mildew,  a  trifle  earlier 
than  Concord,  and  a  desirable  variety  im 

•Ulster  Prolific.  Red.  A  very  weak  grow- 
ing vine,  foliage  small  and  scant,  huT  crop  of 
small  bunches,  fruit  of  good  quality,  ripen- 
ing about  October  first. 

'Vergennes.  Red.  Very  strong  grower, 
large,  healthy  foliage,  good  crop,  bunches 
thin,  berries  large,  of  fine  quality,  keeping 
well,  ripens  too  late  for  doubtful  situations. 
•Woodruff.  Red.  Very  rampant  grower, 
but  will  not  ripen  here. 

*Worden.  Black.    A  seedling  of  Concord 

and  almost  exactly  like    it   except  to   be  a 

stronger  grower  and  ten  days  to  two  weeks 

FiiT  Q     Niacara  earlier.     /I  shotild  ahvays  be  planttd  in  prt- 

rig.  g.    r.iaKara.  ference  to  CoHCord  in  this  iatUude. 

•Wyoming  Red.  Red.     A  fine  early,  red  variety,  ripening  with  Moore's 

£arly  or  be^re,  strong  grower,  good  foliage,  prolific,  sweet  and  juicy;  well 

WMth  growing  for  home  use. 
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2.      SPECIAL    RBCOUUENDATIONS. 

ICnow,  we  were  asked  to  recommend  a  select  list  of  grapes  for  home 
growing  io  Vermont,  we  should,  on  the  basis  of  present  experience,  name 
the  following : 

Black, — Moore's  Early,  Worden. 

Rid, — Moytir,  Brighton,  Wyoming  Red. 

Whitt, — Green  Mountain. 
Those  which  would  be  named  as  second  choice  would  be : 

Black, — Concord,  Merrimac. 

Rtd^ — Brilliant,  Delaware,  Salem,  Vergenoes. 

Wfute, — Moore's  Diamond,  Niagara. 

Of  course  the  reader  understands  that  such  a  list  can  never  be  made  cor- 
rect for  everybody  and  for  every  location.  Other  growers  with  diiferent 
tastes  and  amid  different  surroundings  would  choose  a  list  varying  more 
or  less  from  this;  but  this  selection  is  conservative,  and  may  be  relied  on 
by  prospective  planters  who  have  not  the  experience  lo  choose  for   them- 

In  this  connection  it  may  not  fall  amiss  to  remind  the  reader  once  more 
that  the  experiment  station  has  efficient  means  to  secure  reliable  iofbrma- 
tton  concerning  most  named  varieties  of  fruits,  and  that  questions  on  ihnc 
topics,  as  on  all  others  connected  with  horticulture  and  agriculture,  are  at  all 
times  cheerfully  answered.  Many  well-known  varieties  of  grapes  have  been 
omitted  from  the  foregoing  list  only  for  lack  of  space.  Any  questioiu  aboat 
such  other  varieties  or  upon  similar  topics  may  be  addressed  to  the 
Experiment  Station. 

BudingtoD,  Vt. 
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BULLETIN    NO.    63. 
ANALYSES    OF    COMMERCIAL    FERTILIZERS. 

Br  J.  L.  Hills,  B.  O.  Whitb  and  C.  H.  Jones. 
I.    STATEMENT  REGARDING  ANALYSES. 

The  present  bulletin  contains  analyses  of  36  samples  of  leading  brands 
of  goods  of  each  manufacturer  licensed  to  sell  in  Vermont.  Usually  compo- 
site samples  (mixtures  of  equal  portions  of  several  samples  of  the  same 
brand  taken  at  different  points)  have  been  analyzed,  but  in  a  few  casee 
single  samples  only  have  been  taken. 

Tbe  choice  of  brands  for  immediate  analysis  and  early  publication  is 
luised  largely  upon  the  frequency  with  which  they  have  been  found  in  the 
search  tor  samples  during  the  four  past  as  well  as  during  the  present  season, 
this  being  regarded  as  an  indication  of  comparatively  extended  use. 

A  second  bulletin  of  analyses  will  be  issued  about  April  20th,  in  which 
it  is  expected  to  include  all  the  brajids  most  commonly  sold  in  the  state.  A 
third  will  be  issued  in  May  and  will  contain  the  analyses  of  the  brands  less 
widely  used,  t<^ther  with  a  reprint  of  the  analyses  given  in  the  March  and 
April  bulletins. 

All  samples  are  taken  by  agents  of  the  experiment  station  from  this 
year's  shipments  in  the  hands  of  local  dealers,  and  represent  therefore 
exactly  what  the  purchaser  is  getting. 

For  detailed  data  regarding  the  meaning  of  the  terms  used  in  fertilizer 
analysis,  the  principles  underlying  the  use  of  fertilizers,  tbe  elements  of 
plant  food,  the  sourcee  of  crude  stock  or  raw  materials  used  in  manufacture, 
tbe  commercial  and  agricultural  values  of  fertilizers,  tbe  arguments  in  favor 
of  and  methods  of  home-mixing,  the  rational  and  economical  selection,  pnj> 
cbsK  and  use  ot  fertilizers,  the  reader  is  referred  to  bulletins  47  and  69  of 
this  station  which  will  be  sent  to  any  address  upon  application. 

II.  SCHEDULE  OF  TRADE  VALUES. 

The  following  schedule  of  trade  values  to  be  used  in  this  state  in  1898 
is  the  one  agreed  upon  by  the  experiment  stations  of  Massachusetts,  Rhode 
Island,  Connecticut,  New  York,  New  Jersey  and  Vermont,  after  a  careful 
study  of  prices  mling  in  tbe  large  markets  of  the  Southern  New  England 
and  tbe  Middle  States.  For  comparative  purposes  tbe  schedule  used  last 
year  ifl  included  in  the  tabulation. 
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TKADE  VALDEB  O 


'  FERTILIZING  IKOKEDIRNTB  I? 
TOE   1897  AND  1 


■)   CHBMICAU 


1897 
de.  per  lb. 

Nhrcsen  in  ammonia  salts 13} 

in  nitrates 14 

Organic  nitrogen  in  dry  and  fine  ground  fish, 
blood  and  meat  and  in  mixed 

fertilizers U 

"           "       in  fine  ground  bone  and  tank- 
age.,.   13i 

"  "        in  medium  bone  and  tankage..  11  I 

"  "       in  coarse        "  "      ..  SJ 

Phosphoric  acid  soluble  in  water 5^ 

'^  "        "        in  ammonium  citratef...  5 

"  "in     fine    ground     bone      and 

tankage 5 

"  "    in  medium*  bone  and  tankage...  4    1 

"  "     in  coarse  bone  and  tankage 2J  f 

"  "    insoluble  (in  ammonium  citrate) 

in  mixed  fertilizers 2 

Potash  as  high  grade  sulphate  and  in  mixtures 

free  from  muriate  (or  chlorida) 5 

Potash  as  muriate 4i 


131 
10 
41 


The  above  trade  \-alues  are,  as  nearly  as  can  be  eBtimated,  the  average 
figures  at  which,  in  the  six  months  preceding  March  let,  the  respective 
ii^^redients  could  be  bought  at  retail  for  cash  in  the  lai^r  markets,  (Bos- 
ton, New  York,  etc., )  in  the  raw  maleriide,  unmixed.  They  also  correspond 
to  the  average  wholesale  prices  for  six  months  ending  March  1st,  plusabout 
20J  per  cent  in  the  case  of  goods  for  which  we  have  wholesale  quotations. 
The  valuations  obtained  by  the  use  of  the  above  figures  will  be  found  to 
agree  fairly  with  the  reasonable  average  retail  price  in  the  large  market*  o' 
Standard  raw  materials  such  as  sulphate  of  ammonia,  nitrate  of  soda, 
muriate  of  potash,  sulphate  of  potash,  dried  blood,  plain  superphosphate, 
(acid  phosphate),  azotin,  dry  ground  fish,  ammonite,  cottonseed  meal, 
bone,  tankage  and  ground  South  Carolina  or  Florida  rock. 


*Tbe  "laedium"  grade  bat  beta  dropped  for  ig^s,  ground  bone  belDg  srvled  u  fioe 


e.h)  a. 


lel™ 


tlHasolved  from  i  itfeins  of 
ler,  by  looc.  c.  of  anenlral  soli 

frees  C,  with  aEitatloDon«  in  fire  minutei;  common) 
phoApboric  acid. 

tBicept  in  caie  of  available  phosphoric  add  which 
year  at  many  poiDla.  pariicalaity  in  the  Middle  SUtes, 
the  ceae  of  Ihla  Ingredient  it  far  above  npercent. 


uaground  phosphate,  previoualy  extracted  with  pure  m. 
e  minutet;  commonly  called  "reTcned."  or  "back-gODC" 
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RABE  VALUEB  TO  SUPBBPHOSPHATBB  ASD  MIIED  GOODS. 

The  above  trade  ^-aluee  are  applied  to  the  \-ftluation  of  superphosphates 
and  mixed  goods  aa  follows : 

The  organic  nitrogen  te  valued  at  14  cents  a  pound,  it  being  aasumed 
that  it  is  obtained  from  euch  materials  as  dried  blood,  high  grade  tankage, 
cottonseed  meal,  ground  fish  or  nitrogenous  Bubstanccs  of  equally  good 
qufility. 

Nitrogen  in  the  fonn  of  nitrate  of  soda  and  sulphate  of  ammonia  is 
valued  at  13  and  14  cents  a  pound  re8pecti\'ely. 

Soluble,  re^-erted  and  insoluble  phosphoric  acids  in  mixed  fertilizers  are 
valued  at  4J,  4  and  2  c«nts  a  pound  respectively. 

Potash  is  valued  at  4}  cents  a  pound,  the  price  of  that  ingredient 
in  kainit  and  muriate,  if  there  is  sufficient  clilorin  in  the  fertilizer  to  unite 
with  all  the  potash  ;  if  not,  such  aa  is  not  thus  unit«d  is  valued  at  6  cents 
a  pound,  the  price  of  that  ingredient  in  high  grade  sulphate. 

The  "station  valuation"  of  a  fertilizer  may  be  obtained  by  muliiplyatf/ 
tkf  given  per  cent  of  eaek  eonttiluent  (nitrogeu,  solable,  reverted  and  ijitoliible 
phonphoric  acidi  and  pota»li )  by  its  trade  ro/ii^,  ndding  the  prodwit  and  mill- 
tipl'ting  the  eum  by  SO. 


The  "trade  values"  for  18i)7  and  ISWH  vary  but  sliglitly  except  those  of 
available  phosphoric  acid  which  rules  a  cent  lower  this  year.  Acid  phos- 
phate has  been  delivered  at  several  jKiints  in  the  Middle  States  during  the 
past  year  at  three  cents  or  less  a, pound  of  available  phosphoric  acid.  It 
may  be  bought  at  frciglit  centres  to-day  in  lower  New  England  and  in  many 
parts  of  the  Middle  >Slat<«  at  figures  as  low  or  lower  than  those  given  in  the 
schedule.  The  average  n-liolesale  quotation  for  available  phosphoric  acid 
for  the  past  six  montliH  Is  2.5.^  cents,  and  it  is  ruling  during  the  present 
month  at  even  lower  flgure^.  This  average  needs  an  addition  of  over  70  per 
cent  to  equal  the  schedule  price.  Dissolved  boneblack,  however,  has  sold 
at  higher  figures  than  has  acid  phosphate  for  several  year^.  The  wholesale 
quotations  of  these  two  forms  of  a\'ailablc  phosphoric  acid  are  now  widely 
apart.  At  present  prices  dissolved  boneblack  is  an  expensive  form  of 
phosphoric  acid.  It  is  thought  to  be  largely  used  by  only  one  of  the  com- 
panies selling  in  Vermont. 

It  would  appear  from  the  above  statement  that  in  spite  of  lowered  trade 
values  there  is  still  fliiancial  saving  to  be  made  by  home  mixing.  The 
trade  values  for  the  various  forms  of  nitrogen  and  potash  are  full  high  as 
csompared  with  f.  o.  b.  quotations  to  farmers  in  various  parts  of  New  Eng- 

*5m  footnote  t  paie  i&- 
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Selling  prices  always  exceed  valuations,  since  the  latter  show  only 
the  seaboard  values  of  unmixed  ingredients  and  do  not  include  necCMtiry 
and  legitimate  chaigee  accompanying  the  manufacture  and  sale  of  mixed 
goods,  such  as  mixing,  ba^ng,  storage,  freight,  commissions  to  agents  and 
dealere,  selling  on  long  credit,  bad  debts,  interest  on  investment,  deprecia- 
tion of  plant,  profits,  etc.  If  the  selling  price  does  not  exceed  the  valuatioo 
more  than  30  to  40  per  cent  it  may  not  be  too  high,  but  in  proportion  as 
the  excess  increaees  beyond  this  point  then  is  reason  to  question  the 
economy  of  the  purchase. 

It  is  nsually  found  that  the  low-prioed  brands  are,  commercially,  the 
moot  costly.    last  year's  inspection  developed  the  fact  that: 

(1)  One  dollar  tpenl  for  average  low  priced  brandt  (bdow  ^9)  bottigH  S4 
cent*  viorth  of  plant  food  at  retail  teaboard  price» ;  a  dollar  invtsled  inaventfi 
medium  grade  goodi  {fS9  to  fSS),  69  cents  worth;  and  a  dollar  paid  out  for 
arerage  high  dait  goods  (f3S  and  upuard),  IS  cents  worth.  A  dollar  bought 
86  cents  worth  of  plant  food  in  one  brand  sold  in  the  state  last  year,  while 
it  purchased  but  60  cents  worth  in  another  brand.  One-fifth  of  the  entire 
number  of  biands  furnished  lees  than  GO  cents  worth  of  plant  food  to  the 
dollar. 

(2)  Thirty-two  per  cent  of  the  total  number  of  law  priced  goods  conUaatd 
plant  food  worth  l-eu  than  BO  centifor  each  dollar  of  cod,  while  but  tixper  eaU 
of  the  total  number  of  medium  grade  and  none  of  the  high  grade  brands 
contain  ae  little  retatire  value  as  this. 

(3)  Seventy-tiro  per  cent  of  the  total  mtmhrr  of  high  clat»  good*  conlam 
plant  food  vmrth  more  than  70  cents  for  each  dollar  of  cofi,  while  but  twenly-nine 
per  cent  of  the  total  number  of  medium  grade  and  but  sixteen  per  cent  of  the 
total  number  of  low  priced  brands  contained  as  much  rdative  value  as  thia 

Low  grade  brands  coat  relatively  high  prices  because  the  expenses  of 
manufacture  and  sale  are  equally  as  great  as  and  proportionately  greater  than 
those  on  high  class  goods.  The  companies  as  a  rule  prefer  to  sell  the  better 
goods,  but  there  is  a  wide-spread  popular  demand  for  low  priced  goods,  a 
desire  "  to  get  a  lot  for  the  money."  General  and  local  fertilizer  agents 
report. difficulty  in  selling  the  higher  grades,  which  must  usually  prove 
more  satisfactory  because  of  the  greater  economy  of  purchase  and  the 
greater  likelihood  that  first-class  materials  are  used  in  manufacture. 


AOSICULTUKAL  VAtUE  OF   COMMERCIAL  FERTILIEEIIS. 

It  often  occurs  that  consumers  lay  too  much  stress  upon  "  valuation" 
and  too  little  upon  the  analysis.  -  The  valuations  stand  in  no  direct  or  neo- 
essary  relation  to  the  comparative  profits  which  may  resnlt  from  the  use  ol 
the  various  brands.    Tlieir  significance  is  almost  purely  commercial. 
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Buyers  should  remember  that  high  clasa  goods,  giving  relati^-ely  large 
values  of  plant  food  for  the  dollar  invested,  are  usually  rich  in  nitrogen,  the 
most  coatly  of  the  three  ingredients.  The  dairy  tanner  need  not  buy  this 
element  in  large  quantities  in  his  fertilizers.  If  he  feeds  concentrated  feeds, 
if  lie  is  using  abeorbants  and  gypsum  in  the  stable,  if  lie  prevents  the 
raanurial  losses  caused  by  fermentation  and  leaching,  and  if  he  gets  hiq  ma- 
nure promptly  ujion  the  soil,  he  is  usually  supplying  most  of  the  needed  uitro; 
gen.  Some  of  this  element,  however,  may  be  needed  in  the  more  readily 
available  formB  as  found  in  commercial  fertilizers  as  a  starter.  Such  a  man 
usually  needs  to  buy  relatively  little  nitrogen,  yet,  notwithstanding,  should 
get  at  least  65  or  better,  70  cents  worth  of  plant  food  for  a  dollar. 

Among  the  points  bearing  upon  economical  and  rational  purchase, 
other  than  the  relation  of  the  selling  price  to  the  value  of  the  plant  food 
contained,  and  the  advisability  of  "  fertilizing  by  feeding,"  may  be  cited ; 

1.  Previous  experience  obtained  personally  or  by  careful,  observing, 
reliable  neighbors  with  similar  goods  on  the  same  or  similar  soil  with  the 
same  crops.  ' 

2.  Reputation  of  the  firm  offering  the  goods, 

3.  The  advantages  and  disadvantages  of  home  mixing  as  compared 
with  the  purchase  of  "  mixed  goods." 

4.  The  character  and  amount  of  barn  yard  manure  on  hand. 

5.  The  character,  previous  cropping  and  manuring  of  the  soil. 

6.  The  demands  of  the  crop  upon  the  plant  food  of  the  soil. 

7.  The  analysis  of  the  goods  under  consideration   and  its  fitness  for  ' 
BOil,  crop,  and  as  a  supplement  to  home  manurial  supplies. 

8.  The  forms  in  which  the  ingredients  occur ;  nitrogen  as  nitrates, 
organic  matter,  etc.,  potash  as  nuiriate,  as  sulphate,  etc. 

in.    OBSERVANCE  OF  THE  FERTILIZER  L.iW. 

The  following  manufacturers  and  companies  have  x>aid  licenses  as  re- 
quired by  the  fertilizer  law  and  the  sale  of  any  and  all  brands  bearing  their 
names  is  legal.*  Agents  aa  well  as  intending  purchasers  are  warned  against 
the  handling  of  mixed  goods  of  companies  other  than  those  listed  below, 
since  the  former  render  themselves  liable  to  fine,  and  the  latter,  in  buying 
the  goods  of  companies  trying  to  evade  the  law,  run  great  risk  of  getting  in- 
ferior material.  It  should  be  noted,  liowe\-er,  that  "  parties  manufacturing, 
importing  or  purchasing  fertilizers  for  their  own  use  and  not  for  sale  in  the 
state"  are  not  affected  by  the  restrictions  of  the  law. 

■H.J.  Biker  &  Bra..  New  Verlc.  K.  Y.,  have  slcnlfied  IntcDlinn  to  lake  ODI  ■  llcemc. 
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1  Pacific  Guano  Co Box  1368,  Boston,  Maes. 

2  Quinnipiac  Co Box  3404,  Boston,  Mass. 

3  Bradley  Fertilizer  Co 92St8l«  St.,  Bcwton,  Maes. 

4  Cleveland  DryerCo Box 3404,  Boston,  Mass. 

6  Lister's  Agricultural  Chemical  Works Newark,  N.  J. 

6  Ciwker  Fertiliser  and  Chemical  Co .P.  0.  Drawer  142,  Buflalo,  N.  Y. 

7  Standard  Fertilizer  Co Farlow  Building,  State  St.,  Boston,  Mass. 

8  Cumberland  Bone  Phosphate  Co.,  State  St,  and  Merchant's  Bow, 

Boston,  Mass. 

9  Bowker  Fertilizer  Co 43  Chatham  St.,  Boston,  Mass. 

10  E.  Frank  Coe  Co 1S3-1S7  Front  St.,  New  York,  N.  Y. 

11  Williams  &  Clark  Fertilizer  Ca 92  State  St.,  Boston,  Mass. 

12  Great  Eastern  Fertilizer  Co Rutland,  Vt. 

13  Clark's  Cove  Fertilieer  Co. Earlow  Building,  State  St.,  Boston,  Mass, 

*14  Henry  F.  Tucker  Co Farlow  Building,  State  St.,  Boston,  Mass. 

15  Read  Fertilizer  Co Box  3121,  New  York,  N.  Y. 

16  Lowell  Fertilizer  Co 44  North  Market  St.,  Boston,  Mass. 

18  Russia  Cement  Co Gloucester,  Mass. 

IV.    LICENSED  FERTILIZERS  SAMPLED  BY  STATION. 
Bovkw  FsrtiliMT  Co. ,  Borton,  Hmi- 
6921.    Com  Phosphate ;  from  stocks  of  H.  G.  Barnes,  Bethel ;  G.  H. 

Manchester,  South  Royalton  ;  K.  T.  Brown,  Lunenburgh. 

5920.  Btockbrid^  Mannrs  for  Potatoes;  from  stocks  of  H.  G. 
Barnes,  Bethel ;  G.  H.  Manchester,  South  Royalton  ;  W.  C.  Bugbee,  Bridge- 
water  ;  A.  Whitcomb,  Springfield. 

691B.  Vermont  Phosphate;  from  stocks  of  G.  H,  Manchester,  South 
Royalton;  H.  G.  Barnes,  Bethel ;  K.  T.  Brown,  Lunenbnigh. 

Bradley  FertUlMT  Co  ,  Boaton,  Mass. 

5910.  Corn  Phosphate ;  from  stocks  of  E.  A.  Morse,  Calais;  G.  D. 
Kidder,  Plainfield ;  Dutton  and  Richmond,  Northfleld ;  D.  Spooner,  Ran- 
dolph ;  S.  Davis,  Danville. 

6912-  Eclipse  Phoaphate;  from  stocks  of  E.  A,  Morse,  Calais ;  G.  D. 
Kidder,  Plainfield  ;  G.  H.  Tupper,  Bethel ;  S.  Davis,  Danville. 

5911.  Potato  Fertiliser;  from  stocks  of  E.  A.  Morse,  Calais ;  G.  D. 
Kidder,  Plainfield  ;  Dutton  and  Richmond,  Nortbfield ;  D.  Spooner,  Ran- 
dolph  ;  S.  Davis,  Danville. 

5909.  XL  Soperpbospbate  of  Lime;  from  stocks  of  E.  A;  Morse, 
Calais;  G.  D.  Kidder,  Plainfield  ;  D.  Spooner,  Randolph  ;  G.  H.  Tupper, 
Bethel ;  S.  Davis,  Danville. 
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Clark'i  Cove  FortiliMr  Co-,  Boston.  Hut- 
6^7.    Bay  Stato  TortiliMr,  Q.  G.;  from  etocks  of  J.  H.  Silsbj',  Lunen- 
bnigfa  ;  J.  U.  Hewitt,  South  Royalton. 

CleTelasd  Dryor  Co.,  Boaton,  Mhu. 

8S13.  Corn  and  Orain  Pbotpbato;  from  etoc^  of  S.  C.Wheeler,. 
Waterbory  ;  D.  Spooner,  Randolph  ;  B.  M.  EUinwood,  Cambridge. 

5914.  Potato  Fboaphato ;  from  etocks  of  S.  0.  Wheeler,  Waterbnry ;  D. 
Bpooner,  Randolph  ;  M.  A.  Nelson,  Montpelier  ;  B.  M.  Ellinwood,  Cam- 
bridge. 

E.  Frank  Coe  Co.,  KewTork,  N.  T. 

6917.  Colnmbian  Com  Fortiluer ;  from  stocks  of  Milea,  McMahon  & 
Co.,  Stowe  ;  Kent  and  Vintoa,  Montpelier ;  F.  T.  RuBsell,  East  Hardwick  ; 
A.  E.  Tolman,  GreeiiBboro. 

5BU.  Colnmbian  Potato  Fertilinr;  from  stocks  of  Milee,  McMahoa 
4  Co.,  Stowe  ;  Kent  and  Vinton,  Montpelier;  F.  T.Russell,  Eaat  Hardwick  t 
A.  E.  Tolman,  Greensboro  ;  E.  S.  Stratton  &  Son,  Craftabnrj'. 

Croeker  Fortiliier  &  Chunioal  Co.,  Bnlblo,  H.  Y. 

58(!7.  Ammoniated  Com  Phosphate ;  from  stocks  of  E.  A.  Ihitton, 
East  Craftabnry  ;  lang  Bros.,  Bamet ;  E.  G.  Lord,  Pompanooeuo  ;  H.  L. 
Rice,  Fairtee  ;  0.  P.  Chamberlin,  Bridgewaler ;  Isaiah  Benson,  West  Wood- 
Stock  ;  John  Eaton,  Springfield. 

5926.  New  BItbI  Anunoniatod  Bono  Snperphoaphate ;  from  stocks 
of  Fred  Fuller,  Montpelier ;  leaiah  Benson,  Weet  Woodetock ;  H.  L.  Rice, 
Fairlee  ;  6.  P.  Curtis  &  8on,  Rutland  ;  Lang  Bros.,  Bamet. 

5286.  Potato,  Hop  and  Tobacco  Phosphate;  from  stocks  of  H.  L.  Rice, 
Fairlee ;  E.  A.  Dutton,  East  Craftsbury  ;  Lang  Bros.,  Bamet ;  Fred  Fuller, 
Montpelier;  Isaiah  Benson,  West  Woodstock;  0.  P.  Chamberlin,  Bridge- 
water  ;  John  Eaton,  Springfield. 

Cumberland  Bone  Phoiphate  Co.,  Boston,  Hau. 

5916.  Potato  Foitilizer ;  from  stocks  of  J.  B.  Hyde,  Moscow  ;  W.  L. 
Fierce,  East  Calais  ;  W.  H.  Nye,  Johnson. 

5615.  Snperphotphate ;  from  stocks  of  J.  B.  Hyde,  Moscow;  W.  L. 
Kerce,  East  Calais ;  W.  H.  Nye,  Johnson. 

Oreat  Eastern  PertiliMr  Co.,  Bntlaud,  Tt. 
5936.    Genwal  FertiliBor  ;  from  stocks  of  George  Dow,  Cabot ;  L.  W. 
Holt,  East  Barnard  ;  E.  L.  Winelow,  Prosper ;  B,  M.  Weld,  New  Haven  ; 
L.  W.  Fisher,  East  St.  Johnsbury  ;  0.  B.  Whitney,  Bamet. 
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5935.  Orau  and  Oftta  PhMphftto ;  from  stocks  of  L.  C.  Sturtevant, 
Weybridge ;  E.  L.  Winalow,  Prosper ;  L.  W.  Holt.  Eaet  Barnard ;  L.  W. 
Fisher,  East  St.  Johnsbury  ;  C.  B.  'Whitney,  Barnet. 

S934.  Potato  Manure ;  from  stocks  of  George  Dow,  Cabot ;  Geoige 
Cofinin,  East  Calais  ;  L.  W.  Holt,  East  Barnard ;  E.  L,  Wiiislow,  Proeper. 

Liiter'B  Agricnltorsl  Chemical  Worb,  Heirark,  N.  J, 

5904.  Special  Potato  Fertiliser ;  from  etocka  of  H,  V.  Shaw,  Stowe  ; 
C  E.  Jackson,  Montpelier ;  C.  L.  Hodges,  Randolph  Center;  George  A. 
Chase,  East  St.  Johnsbury, 

S903.  Succeu  Fertilizer ;  from  stocks  of  John  Poor,  Craftsbury  ;  H. 
V.  Shaw,  Stowe;  C.  E.  Jackson,  Montpelier;  C.  L.  Hodges,  Randolph 
Center. 

Lovell  Pertiliser  Co  .  Boston.  Haas. 

5905.  Swift's  Bone  Fertiliser  for  Com  and  Grain ;  from  stocks  of 
E.  H.  Sherwin,  Johnson ;  H.  A.  Austin,  Woloott ;  J.  A.  Gallagher,  Hard- 
wick  ;  Ira  Bemis,  Marshfield. 

6931.  Swift's  Potato  Phosphate ;  from  sl^x^ke  of  J.  A.  Gallagher, 
Hardwick  ;  B.  S.  Hooker,  Bradford  ;  Ira  Beinia,  Marshfield. 

Pacific  Qnano  Co.,  Boston.  Uses. 

5925.  Nobsqne  Qnano ;  from  stocks  of  Kichard  Fixley,  Norwich  ;  O. 
L.  Miner,  Brattleboro  ;  H.  8.  Tabor,  Montpelier. 

5924.  Solnble  Paciflc  Onano ;  from  st^ks  of  I^.  S.  Tabor,  Montpelier; 
O.  L.  Miner,  Brattleboro ;  F.  W.  Partch,  New  Ha\-en  ;  Richard  Kxloy, 
Norwich  ;  C  W.  Cottran,  Lyndonville. 

QniDnipiac  Co  ,  Boston,  Hass. 

5922.  Com  Hannre ;  from  slocks  of  H.  Ballard,  F.ast  Poiiltney  ;  Mel- 
len  &  Proctor,  Brattleboro  ;  N.  \V.  Bales,  Eesex  Center. 

5923.  Potato  Phosphato;  from  st.Kjks  of  H.  Ballard,  East  Poultuey  ; 
Mellen  &  Proctor,  Brattleboro  ;  N.  \V.  Bates,  F*sex  Center. 

Head  FerUUser  Co.,  Hew  Tork,  H.  Y. 

5932.  Practical  Potato  Special;  from  stocks  of  W.  N.  Flynn,  Under- 
hill ;  C.  W.  Comstock,  Barton  ;  A.  M.  Temple,  Newport, 

Bossia  Cement  Co.,  OlonceBter,  Haas. 

5933.  Easez  ZZZ  Fish  and  Potash ;  from  stocks  of  J.  C.  Wilson, 
Crattsbury  ;  C.  A.  Hutchinson,  Baniet ;  N.  W.  Carter,  Wells  River. 

Standard  Fertilizer  Co.,  Boston,  Uasa. 

5620.    Fertiliser ;  from  stock  of  C.  W.  Atherton,  Waterbury. 
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Henr;  F.  Tucker  Co.,  Boston,  Uua. 

5929.  Imparial  Bone  Snperphoiph&te  for  Com ;  from  stocks  of  M- 
A.  NelBon,  Mortpelier ;  G.  D.  Kidder,  PUinfield ;  E.  J.  Foster,  Sudbury. 

5930.  Imperial  Bone  SnpATphoiphate  fbr  Potatoea ;  from  etochs  of 
G.  D.  Kidder,  Plainfield ;  E.  J.  Foster,  Sudbury  ;  M.  A.  Nelson,  Mont- 
pelier. 

Williams  and  Clark  FertiUwr  Co.,  Boston,  Haas. 

5807-  Americvs  Com  Phospbate ;  from  stocks  of  A.  W.  Bailey,  Mont- 
pelier ;  A.  O.  Dutton,  East  Calais ;  C.  S.  Kimball,  Northfield ;  E.  Prior, 
Cambridge ;  J.  &  A.  D.  Long,  Sto«e ;  Urie  &  Sawyer,  Craftsbury ;  J. 
McDowell,  Greensboro. 

5905-  Americas  Potato  Vannre ;  from  stocks  of  J.  &  A.  D.  Long, 
Stowe  ;  Urie  &  Sawyer,  Craftsbury ;  A.  G.  Dutton,  East  Calais;  C.  S.  Kim- 
ball, Northfield  ;  A.  W.  Bailey,  Montpelier. 

5006-  Eoyal  Bone  Phoipliate ;  from  stocks  of  A.  W.  Bailey,  Montpe- 
lier: A.  G.  Dutton,  East  Calais;  C- S- Kimball,  Northfield;  Urie  &  Saw- 
yer, Craftsbury- 


The%uresin  the  tables  ol  analyses  of  licensed  fertilizers  upon  the  next 
three  pages  show  the  per  cents  or  partH  per  hundred  found: 

Column  1,  of  nitrogen  derived  from  nitrate  of  soda;  2,  of  nitrogen 
derived  from  eulphale  of  ammonia  ;  3,  of  nitrogen  derived  from  organic 
matter ;  4,  of  total  nitrogen,  being  columns  1,  2  and  3  added  ;  7,  of  phos- 
phoric acid  soluble  in  water  ;  8,  of  phosphoric  acid  insoluble  in  water  but 
soluble  in  neutral  aiiimoni\im  citrato  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  48  of  this  bulletin,  and  presumedly  soluble  in 
plant  and  root  acids  ;  9,  of  phosphoric  acid,  insoluble  in  wBt«r  or  ammon- 
ium citratt-,  and  but  slowly  available  for  plant  uses  ;  10,  of  total  phosphoric 
acid,  being  columns  7,  8  and  0  added  ;  12,  of  phosphoric  acid  readily  avail- 
able to  the  plant,  being  columns  7  and  8  added  ;  15,  of  potash  soluble  in 

Columns  5,  11,  13  and  IB  gi\-e  respectively  the  percentagea  of  nitrogen, 
total  and  available  phosphoric  acids  and  potash  guaranteed  to  be  present 
by  the  manufacturers. 

Columns  6,  14  and  17  show  respectively  the  retail  cash  cost  at  the  sea- 
board of  amounts  of  nitrogen,  phosphoric  acid  and  potash  equal  to  those 
found  in  a  ton  of  the  fertilizer,  the  same  being  based  on  a  careful  study  of 
the  prices  rulii^  in  the  lai^  markets  of  the  bet^r  forms  of  crude  stock. 

The  italicised  type  gives  guarantea,  the  black-&ce  tyx>e  gives  the  moat 
Important  fignrea  foosd  by  analysis. 
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BULLETIN    No.    64. 
ANALYSES    OF    COMMERCIAL    FERTILIZERS. 

By  J.  L.  Hills,  B.  O.  "Whitb  and  C.  H.  Jones. 
I.     STATEMENT  REGARDING  COLLECTION  OF  SAMPLES. 

During  February,  >Iarch  and  early  April,  Messrs.  D.  H.  Udall  of  Crafta- 
bury,  A.  M.  Vaughan  of  Woodstock  and  0.  B.  Wood  of  Georgia,  agents  of 
this  station,  visited  102  lowns  and  villages  in  Vermont  and  drew  392  sam- 
ples, representing  123  distinct  brands  of  fertilizers.  One  hundred  and 
thirty-four  brands  were  found  last  year,  110  in  1896,  02  in  1895,  53  in  1894, 
and  but  3G  in  1893.  This  rapid  increase  ia  due  to  an  actual  increase  in  the 
number  of  brands  sold,  to  an  increase  in  the  number  of  companies  licensed 
and  to  our  inability  to  make  a  thorough  search  prior  to  1895. 

It  is  believed  that  one  or  more  samples  of  nearly  every  brand  of  ferti- 
lizer sold  in  the  state  have  been  secured  this  sprii^.  The  station  desires 
that  farmers,  farmers'  clubs  and  granges  call  its  attention  to  brands  of  fer- 
tilizer on  sale  not  included  in  this  bulletin,  either  in  the  tables  of  analyses 
or  the  list  of  samples  on  hand.  So  far  as  is  practicable  goods  thus  reported 
will  be  sampled.  It  should  be  noted,  however,  that,  as  a  rule,  the  station 
will  not  sample  or  analyze  : 

1.  From  stock  of  less  than  one  ton. 

2.  From  stock  which  has  been  carried  over  from  a  former  season. 

3.  From  etoch  which  has  been  improperly  stored. 

Bulletin  63,  distributed  to  the  state  mailii^  list  March  29th,  contained 
analyses  of  composite  samples  (mixture  of  equal  portions  of  several  samples 
of  the  same  brand  taken  from  different  parts  of  the  state)  of  leading  brands 
of  goods  made  by  each  manufacturer  then  licensed  to  sell  in  the  state.  The 
present  bulletin  contains  the  analyses  of  composite  samples  of  84  distinct 
brands,  the  output  of  18  manufacturers.  The  analysis  of  a  composite  sam- 
ple certainly  repreeente  the  average  character  of  the  goods  more  fairly  than 
can  the  analysis  of  a  single  sample.  The  3G  analyses  published  in  Bulletin 
63  are  reprinted  to  facilitate  ready  reference. 

The  83  brands  reported  comprise  all  those  of  which  two  or  more  sam- 
ples were  foimd  by  the  station  agents.  There  is  reason  to  believe  that  over 
95  per  cent  of  the  trade  in  the  state  is  confined  to  these  brands. 

The  reader  is  referred  to  Bulletin  63  for  details  regarding  the  schedule 
ot  trade  values  and  their  application  to  superphosphates  and  mixed  goods. 
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The  values  per  pound  of  the  ingredients  as  fonnd  in  mixed  goods  are  u 
follows:  oi^anic  and  ammoniacal  nitrogen,  14  centa  ;  nitrogen  from  nitrates, 
13  cents  ;  soluble,  reverted  and  insoluble  pboepboric  acids,  4},  4  and  2 
cents  respectively  ;  potash,  as  sulphate,  5  cents,  aa  muriate,  4(  cents.  It 
should  be  particularly  noted,  however,  that  thne  trade  Tftlssi  do  not 
rsprotonk  tho  proper  selling  pricet  of  mixed  goods  at  the  point  of  con- 
■unptiou,  but  are  the  tetail  trade  values  or  cash-coat  of  amounts  of  nitro- 
gen, phosphoric  acid  and  potaah,  equal  to  those  contained  in  a  ton  of  the 
brand  in  question,  in  standard  unmixed  raw  materials  of  good  quality,  at 
the  seaboard.  They  do  not  include  freigbt,  cost  of  manufacture,  storage, 
commiasiona,  etc  They  stand  in  no  necessary  relation  to  the  profits 
derived  from  tlie  use  of  the  goods,  but  have  a  purely  commercial  signifi- 
cance. 

The  reader  is  also  referred  to  Bulletins  47  and  59  for  a  full  discussion 
of  the  principles  and  practice  of  fertilization,  with  suggestions  concerning 
the  selection,  purchase  and  use  of  artificial  fertilizers,  and  especially  to  the 
remarks  on  home  mixing.  These  as  well  as  other  bulletins  and  reports 
will  be  sent  to  any  address  without  charge,  on  application,  as  long  as  the 
supplies  last. 

OBSBBVANCB  OF  THE   FEBTILIZEB  lAW. 

The  following  manufacturers  and  companies  have  paid  licenses  as  re- 
quired by  the  fertilizer  law  and  the  sate  of  any  and  all  brands  bearing  their 
names  is  legal.  Agents  as  well  aa  intending  purehasers  are  warned  agunst 
the  handling  of  mixed  gooda  of  companies  other  than  thoee  listed  below, 
since  the  former  render  themselves  liable  to  fine,  and  the  latter,  in  buying 
the  goods  of  companies  trying  to  evade  the  law,  run  great  risk  of,'getting  in- 
ferior material.  It  should  be  noted,  however,  that ' '  parties  manufacturing, 
importing  or  purchasing  fertilizers  for  their  own  use  and  not  for  sale  in  the 
state"  are  not  affected  by  the  restrictions  of  the  law. 

license 

Number.  Naub  of  CoMFAtry,  AnnRsea. 

1  Pacific  Ouano  Co Box  1368,  Boston,  Uass. 

2  Quinnipiac  Co Box  3404,  Boston,  Mass. 

3  Bradley  Fertilizer  Co 92State  St.,  Boston,  Mass. 

4  Cleveland  Dryer  Co Box  3404,  Boston,  Mass. 

6  Lialer'a  Agricultural  Chemical  Works Newark,  N,  J. 

d  Crocker  Fertilizer  and  Chemical  Co P.  O.  Drawer  142.  Buftalo,  N.  Y. 

7  Standard  Fertilizer  Co FarlowiBuilding,  State  St.,  Boston,  Mass. 

8  Cumberland  Bone  Phosphate  Co.,  State  St.,  and  Merchant's  Bow, 

Boston,  Mass. 

9  Bowker  Fertiliser  Co 43  Chatham  St.,  Boston,  Mass. 
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10  E.  Frank  Coe  Co - 13S-187  Front  St.,  New  York,  N.  Y. 

U  Williams  &  Clark  Fertilizer  Co ...92  State  St.,  Boeton,  Maae. 

12  Great  Eastern  Fertiliier  Co Rutland,  Vt. 

13  Clark's  Cove  Fertilizer  Co Farlow  Buildup,  State  St.,  Boeton,  Maas. 

14  Henry  F.  Tucker  Ca Farlow  Building,  State  St.,  Boeton,  Msea. 

16  Read  Fertiliser  Co Box  3121,  New  York,  N.  Y. 

16  Lowelf  Fertilizer  Co 44  North  Market  St.,  Boeton,  Maes. 

17  H.  J.  Baker  &  Bro ...93-97  William  St.,  New  York,  N.  Y. 

18  Russia  Cement  Co Gloncester,  Mass. 

IL    LICENSED  FERTU-IZEES  SAMPLED  BY  STATION.* 

H.  J.  Bakar  ft  Bro.,  H«w  Tork.  H.  T. 

OOH.  Complvte  Petftto  Uumre ;  from  stock  of  G.  Hinsdill,  North 
Bennington. 

0061.    Earrast  Home  FertUinr ;  from  stock  of  B.  T.  Hewey,  North 

Bennington. 

Bowkar  7artlliz»r  Co.,  Boiton,  Mbm. 

6077.  Parm  and  Oardan  Phoaphato;  from  stocks  of  Wm.  0.  Bugbee, 
Bridgewater;  H..S.  Annie,  Cheleea. 

SOTS.  Hill  and  Drill  PhospJuita;  from  etocke  of  W.  E.  Granger,  Wil- 
liamstown ;  H.  8.  Annis,  Chelsea ;  A.  L.  Aseltine,  Swanton. 

6081.  Potato  Plunphata ;  from  stocks  of  H.  G.  Barnes,  Bethel;  G.  H. 
Manchester,  South  Eoyalton  ;  A.  Whitcomb,  Sprii^eld. 

6000-  Potato  and  Tasetable  Phoapliate;  from  stocks  of  H.  G.  Baroee, 
Bethel ;  G.  H.  Manchester,  South  Royalton  ;  K.  T.  Browne,  Lunenburgh.- 

6062.  Stockbridg*  Uannra  fbr  Cors;  from  stocks  of  K.  T.  Browne, 
Lnnenbuigb ;  Wm.  0.  Bugbee,  Bridgewater ;  H.  G.  Barnes,  Bethel ;  A. 
Whitcomb,  Springfield. 

6106.  Stocklnidce  Hanora  for  Top  Dreasinc ;  from  stocks  of  H. 
Kelley,  Bradford  ;  A.  E.  Fuller,  Woodstock  ;  S.  Keltey,  West  Burke  ;  C.  E. 
Perry,  Newfane. 

6078.  Sure  Crop  Flioaphate  :  from  stocks  of  Wm.  C.  Bugbee,  Bridge- 
water  ;  H,  S.  Annis,  Chelsea. 

Bradley  FartUiMT  Co.,  Boaton.  Uaas. 

0063.  Complate  Uannre  for  Top  SroBBisff  Oraaa  and  Orain ;  from 
stocks  of  E.  A.  Morse,  Calais  ;  B.  S.  Hooker,  Bradford. 
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6081-  Patent  Snperpliosphate  of  Lima ;  from  stocks  of  D.  Spooner, 
Randolph  ;  W.  B,  Robinson,  Chelaea  ;  W.  W.  Coe,  West  Burke. 

60U,    Vermoster  for  all  Crops;   from  stockB  ofS.  Davis,  Danville; 

Dutton  A  Richmond,  Northfleld  ;  D.  Spooner,  Randolph. 

CUrk*B  Cove  Fortiliier  Co.,  Boflton,  Hus. 
6088.    KinKPliilip  AU&lineOiuuio;  fromstoclteof  J.  H.  Hewitt,  South 

Royalton  ;  E.  G.  Jackson,  Williamstown. 

6087.  Potato  Fertlluer ;  from  stocks  of  J.  H.  Hewitt,  South  Ro>-alton ; 
J.  H.  Silsby,  Lunenbiirgh. 

CIsTsland  Drysr  Co.,  Boston,  Uoaa. 

6067.  Fsrtilizer  for  all  Crops ;  from  stocks  of  C.  G.  Wheeler,  Woi^ 
cester  ;  M.  A.  Nelson,  Montpeiier ;  J.  P.  Teifer,  Barton ;  C.  L,  Rassell, 
Koriirich  ;  J.  Chatfey,  Enosbut^h  Falls ;  B.  M.  Ellinwood,  Cambridge. 

E.  Frank  Coe  Co.,  N«w  York,  N.  Y. 

6091.  Celebrated  Special  Qraas  and  Qrain  Fertilizer ;  from  stocks 
of  D.  C.  Smith  &  Son,  Sbelbume  ;  F.  A.  Collins.  St.  Albans. 

6100.  Eigh  Qrade  Ammoniated  Bone  SnperphosplLate;  from 
stocks  of  Adams  &  Alexander,  Randolph  Center  ;  R.  T.  Ketcham,  Sud- 
bury. 

6070.  Prize  Brand  Gnaao ;  from  stocks  of  Valley  Grain  Co.,  Brattle- 
boro  ;  E.  R.  Rising,  Brandon. 

0071-    XX7   Anunoniated    Bone    SnperphoBphate :  from  stocks  of 

E.  E.   Rising,    Brandon  ;    E.   S.  Stratton,  Craftsbury ;    Kent  &  Vinton, 
Montpeiier. 

Crocker  Fertilizer  ft  Chemical  Co.,  Boston,  Mass. 
6072.    Ammoniated  Bone  Snperphospbate ;   from  stocks  of  F.  Fnl- 
ier,   Montpeiier  ;   I.  Benson,  West  Woodstock  ;   E.  A.  Dutton,  East  Crafts- 

6093.  SnperiOT  Fertiliser ;  from  stocks  of  C.  M.  Byington,  Charlotte ; 
D.  C.  Colbum,  Mount  Holly. 

Cnmberland  Bone  Phosphate  Co..  Boston,  Uass. 

6068.  Fertilizer  for  all  Crops ;  from  stocks  of  W.  H.  Nye,  John- 
son i    H.   Dunn,  Sonth  Peachain  ;   C.  Gates  &  Sons,  North  Harttand. 

60S9-    Seeding  Down  Hannre ;  from  stocks  of  W.  H.  Nye,  Johnson; 

F.  H.  Frasier,  West  Burke. 

Great  Eastern  Fsrtilizer  Co. ,  Rutland,  7t. 

6069.  Northern  Com  Spocial ;  from  stocks  of  G.  Dow,  Cabot ;  G. 
Cofirin,  East  Calais ;  L.  W.  Holt,  East  Barnard  ;  E.  L.  Winslow,  Prosper ; 
H.  W.  Towle,  Enosbui^h. 
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LiBtor'B  Agricnltural  Chamical  Works,  Neirark,  M.  J. 
6092.    Animal  Boiw  and  Fotaah;  from  stocks  of  8.  Collina,   Hanting- 
ton  ;  G-  A.  Chaae,  EaatSt.  Johnsbury. 

6073.  Oneida  Special ;  from  etocka  of  T.  Gagney,  St.  Johnabury  ;  D. 
C.  Smith  &  Son,  Shelbume. 

6074.  Spwial  Com  Fertilizer;  from  Btw\kB  of  D.  C.  Smith  &  Son„ 
Shelbnrne ;  G,  A.  Chase,  East  St.  Johnsbury. 

6075.  Special  Potato  Fertiliser ;  from  stocks  oi  H.  H.  Onnsby,  Brad- 
ford ;  J.  Poor,  Craftsbury. 

Lovell  Fertilizer  Co.,  Boston,  Mass. 
eOBl.    Animal  Brand  for  all  Crops;  irom  stocks  of  W.  W.  Sawyer, 
Albnigh ;  F.  W.  Strong,  Montpelier. 

6095.  Diaaolred  Bone  and  Potasb;  from  stocks  of  C.  E.  Silsby, 
West  Burke  ;  C.  N.  lathmp,  Williamstown  ;  F.  W.  Strong,  Montpelier  ; 
E.  H.  Sherwin,  Johnson. 

Pacific  Onano  Co.,  Boston,  Uass. 
6066.    Potato  Special ;  from  stocks  of  F.  M.  Partch,  New  Haven  ; 
O.  L.  Miner,  Brattleboro ;  H.  S.  Taber,  Montpelier ;  K.  Pixley,  Norwich. 

Qninnipiac  Co.,  Boston,  Hass- 

6065.  Climax  Phosphate  for  all  Crops;  from  stocks  of  Mellon  & 
Proctor,  Brattleboro ;  D.  G.  Butler,  Montpelier ;  N.  W.  Bates,  Essex  Cen- 
ter. 

6097.  Uarket  Garden  Manure;  from  stocks  of  A.  A.  Dunklee, 
South  Vernon  ;  Mellon  &  Proctor,  Brattleboro. 

6008.  Uohawk  FertiliBer ;  from  stocks  of  H.  Ballard,  East  Poultney  ; 
N.  M.  Bachelder,  Newfane. 

6099.  Onion  Uannre;  from  stocks  of  A.  A.  Dunklee,  South  Vemon  ; 
N.  Dunn,  Pownal. 

Read  Fertiliser  Co.,  New  York,  N.  Y.  ^ 

60U.  Farmers'  Friend  Snperphosphate  ;  from  stocks  of  A.  M.  Tem- 
ple, Newport  ;  P.  Porter,  West  Burke. 

6104.  Fish,  Bone  and  Potash ;  from  stocks  of  M.  W.  Bmso,  Bamet; 
J.  T.  McCall,  Benningtnn  ;  C.  E.  Gove,  Burlington. 

60S5.  Leader  Goano ;  from  stock  of  P.  Porier,  West  Bwke  ;  C.  W. 
Comstock,  Barton. 

6103.  Sampson  Fertilizer  for  Potatoes ;  from  stocks  of  C.  W.  Com- 
stock, Barton ;  C.  E.  Miller,  South  Byegate. 

0083.  Standard  Snperpbosphate;  from  stocks  of  W.  N.  Ftynn.Under- 
hill ;  C,  P.  Waite,  Whiting  ;  A.  B.  Yandow,  Essex  Junction  ;  P.  Porter, 
West  Burke  ;  W.  G.  White,  Jonesville. 
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6086.  Sni«Ca,tdLFartiliMr;  from  etoctce  of  C.  W.  Comstock,  Barton  ; 
A.  M.  Temple,  Newport. 

6105.  Tagetabl«  and  Vis*  FsTtiliser;  from  stocks  of  J.  T.  McOall, 
Bensiogton ;  C.  H.  Myers,  Powna!  Center. 

RttMia  Cement  Co.,  Olonouttr,  Mua. 

9079.  EtMX  Complsta  Uuinre  fi>r  Com,  Qrain  and  Orau;  from 
stocks  of  O.  H.  Wilson,  North  Troy  ;  C.  K.  Willard,  Edst  Montpelier. 

0080.    EiMz  Complsto  Uuiiire  &r  PetatoM  and  BooU ;  fcom  stocks 
of  G.  H.  Wilson,  North  Troy  ;  J.  C.  Wilson,  Cnftebury. 
Standard  FertUiMr  Co.,  Boston,  Mass 

6101-    Spscial  for  Potatoas ;  from  stocks  of  C.  W.  Atherton,  Water- 
b<U7 ;  H.  L.  Qilmore,  Groton ;  L.  H.  Lamphier,  Moirisville. 
Henrr  F.  Tusker  Co.,  Boston,  Haas. 

6108.  Special  Potate  Fartilixer ;  from  stocks  of  F.  J.  libby,  Newport; 
C.  F.  Wheeler,  Worcester. 

Williama  ft  Clark  Co  ,  Boston,  Hais. 

6096.  AmaricTU  Ammoniatad  Bone  Superphosphate  ;  from  stocks  of 
R.  W.  Smith,  West  Townshend  ;  M.  V.  Willard,  Jericho  Centre. 

6000.  Frolifle  Crop  Prodncsr ;  from  stocka  of  Urie  &  Sawyer,  Cntfte- 
bmy  ;  P.  V.  Cook,  Leicester  Junction. 

mCPLANATlOM  OF  TABLffl   OY    ANALYSES. 

Theflgureeinthe  tables  of  analyseB  of  licensed  fertiliEers  upon  the  next 
three  pages  show  the  per  cents  or  parts  per  hundred  found : 

Column  1,  of  nitrogen  derived  from  nitrate  of  soda ;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia ;  3,  of  nitrogen  derived  from  organic 
matter  ;  4,  of  total  nitrogen,  being  columns  1,  2  and  3  added ;  7,  of  phos- 
phoric acid  soluble  in  water ;  8,  of  phosphoric  acid  insoluble  in  vrater  but 
soluble  in  nentral  ammonium  citrate  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  48  of  Bulletin  63,  and  presumedly  soluble  in 
plant  and  root  acids  ;  9,  of  phosphoric  acid,  insoluble  in  water  or  ammon- 
ium citrate,  and  but  slowly  available  for  plant  uses  ;  10,  of  total  phosphoric 
acid,  being  columns  7,  8  and  9  added ;  12,  of  phosphoric  acid  readily  avail- 
able to  the  plant,  being  colmnna  7  and  8  added ;  16,  of  potash  soluble  in 

Columns  6, 11,  13  and  IS  give  respectively  the  percentagee  of  nitrogen, 
total  and  avulable  phosphoric  acids  and  potash  guaranteed  to  be  present 
by  the  manufacturers. 

Columns  6,  14  and  17  show  respectively  the  retail  cash  cost  at  the  sea- 
board of  amounts  of  nitrc^n,  phosphoric  acid  and  potash  equal  to  those 
found  in  a  ton  of  the  fertilizer,  the  same  being  based  on  a  careful  study  of 
the  prices  ruling  in  the  large  markets  of  the  better  forms  of  crude  stock. 

The  UaHewed  type  gives  guaranteu,  the  black-&oed  type  gives  the  most 
important  Ugant  tbnnd  by  analysis' 


.V  Google 


,  Google 


i»qinn(j  DOfiBts 


I  -wj  |0  nononiBA 


ni    ppv     ^iwqil 


opaa^a«gea>ge 


asssssKssssss 


I  :■ 
■3  is 


HI 
lis 

I  is 

1  ^!l 

'  111 

I  h 

ni 
I55 

111 


3  s  e  ss  3 


w  ^  ^  ^  ^1^  ^i" 


ill  s^l 


£HS 


S-iS  s: 


i  =i  I  ^ 


E     1=     3 

sal 


^     S    J    &.    o    ^ra    S,a 

e  I  I  I  ^  2  •=  feissts; 
i   I  ^  I  a  S   S  ll; 


f  V  >  |.  I  V  >  ?  ?  S  I  1% 

1 1 1 11 1 1 II 1 J  iiii: 


jsqinnN  DoiiBjB 


K^im 


•Wdjo  aopsniB. 


i1  J^ 


i  s  s  s 


«    S    3    S    S    S 


s  ^  $ 


£  s  s  s  s 


S^S    S   S    3    £    :«   8    S   Si   % 
3   3    3   3   3    3    3   3    3   3' 


:   Sai 
I  ll 

nil 

5  3>1 


"H^l^i  ^  i  III  ii?i 


I  si^ 


?ll 


e-  -a 
s.  s 


•a  s  i" 

I  i  I 

I  °  a 

I  i.  3 

'O  _;  — 

I  'S  3 

I  I  I 


<!     £0     -!      a 


-fl     -1     ^     0, 


s   s   g  I  I 


OOP 


lll??fsll 


if  ^'?t 

iiiiilp 
|i|=1t.| 

ill  III 


J>qmim  noims 


s  s  s 


111 


S:39S!!!5&3S 


lO    II)   aucu] 

a  JO  non'ni'A 


panod  HJOi 


VIDOHROV  HUUil 


i    i 


!  I  S  §•  5  I  e  I 
=  I  I  I  i  5  I  I 

Ijsallll 


151 


sill 


lllJ 
fill 

i  iii 
s  ^  a 

5  lilt 

I  mi 

1  Hfi 

-i4 


uqnmu  noiiBjS 


+iioi3no  umn 


S    S    S    9 


s  s  s  s  s  s 


I  5s 
s  ?6 
s  Is 

I  K 

3   «! 

I  III 

Jit 


asssssEs 


S    8    ^    3    ^ 


■numo  (imx 


■i  III 
'i  III 

,1a 


-i     III 

i  til 


1 1 


g  1 


3 


II 


^       «       ^       K 
«1        a       "       ^       ^       ^       5 

'^    '^    2    2    2    2    c^ 


.9    .£ 


uqnin^  ooHnE 


iii 


!  sH!3 
1 1  ill  I 

MM 

ill 


o.  ntltai" 


BlUIIK  UOIJ 


i  I  I  I 


g  e  s  i  s 


S    3    ^    S 


S    IS    S    S    9    SI. 


S     ^     t-     E     e?     S      3 


S3«a«R8SKS9    3|| 


KS3SSS5S 


•=     S 

1   S' 


s  a 

S    5 


.     I 


1     i 


I     ^ 


5S 

il* 

i  If  I 

1  hi 

S    111 

i  ni 

il 

a  Ks 

III! 


1 

III 

Si 

r:," 

x 

L' 

3' 

ESI 
1li 

isqninH  noiins 


fill 

s   s  s   g 


-loildjoiionin 


-nrniQ  \rtoj. 


S  «l  "■ 


3    3    S 


s  lis 

•  hi 


|i6 


"S     ?^     o     c^     S     S 


uqmnH  noiiBtS 


J-^    ^     X     X     -3     <     <     <     &     X 
a    I    I    ^    I    ^    g:"    5^    S^    ^    ==" 


8    -Sin 


>3p 


i  I  ill 
lllll 
j|  Is! 

S 

1? 


rV.    BRANDS  NOT  REPORTED  IN  THIS  BTJLLETIN. 
Samples  of  the  following  brands  are  in  the  laboratory  and  their  anaJj- 
sea  will  be  publiehed  on  completion  in  Bulletin  6G.    In  no  case  has  mora 
than  one  sample  of  each  of  these  bmnde  been  found  by  the  station  agenta. 

H.  J.  Baeeb  &  Bho.,  New  York,  N.  Y. 
Cabbage  Manure. 

Complete  Manure  for  General  tlsc. 
Complete  Grass  Manure. 
Complete  Nitrogenized  Manure. 
Complete  Onion  Manure. 
Complete  Potato  and  Vegetable  Manure. 
Standard  UnXlD  Fertiliser. 

BowKBR  FannLizaa  Co.,  Boston,  Mass. 
Market  Garden  Fertilizer. 
Potash  Bone. 

Potash  or  Staple  Phosphate. 
Stockbridge  Manure  for  Seeding  Down. 
Stockbridge  Manure  for  Strawberries. 
Stockbrid|e  Manure  for  Vegetable  and  Potatoes. 
Vermont  Grange  Chemicals,  D.  Brand, 

Bradley  Febtilizkh  Co.,  Boston,  Mass. 
Complete  Manure  with  10  per  cent  Potash. 
Potato  Manure. 
Seeding  Dowd  Fertilizer. 

CucvBUND  Dkteb  Co.,  Boston,  Mass. 
High  Grade  Complete  Manure. 
Pioneer  Fertilizer. 
Seedine  Down  Fertilizer. 
Superphosphate. 

E.  Fbamk  Cok  Co.,  New  York,  N.  Y, 
Celebrated  Special  Potato  Fertilizer. 
Columbian  Ammoniated  Bone  Superphosphate. 
New  England  Special  for  Com. 
New  England  Special  for  Potatoes. 
Original  New  England  Brand  Tobacco  Fertilizer. 
Red  Brand  Excelsior  Guano. 
Seeding  Down  and  Top  Dressing  Fertilizer. 

Crocker  Fei)tii.iebb  and  Ceihical  Co.,  Buffalo,  N.  Y. 
Special  Potato  Manure. 

Lister's  Aohicultubal  Chehical  Works,  Newark,  N.  J. 
Potato  Manure. 

PAanc  Guano  Co.,  Boston,  Mass. 
Dissolved  Bone  and  Potasb. 

QniNNiPiAC  Co.,  Boston,  Mass. 
Phosphate. 

Russia  Cement  Co.,  Gloucester,  Mass. 
High  Grade  Superphosphate. 

Stasdahd  Fertilueb  Co.,  Boston,  Mass. 
Guano  for  all  Crops. 

He-vrv  F.  Tucker  Co.,  Boston,  Mass. 
Imperial  Bone  Superphosphate  for  all  Crops. 
Oi^inal  Bay  State  Bone  Superphosphate. 

WiLUAMs  &  O.ABK  Fertilizer  Co.,  New  York,  N.  Y. 
High  Grade  Special  for  PoMtoes,  Onions,  Tobacco,  Cabbageand Cauliflower. 
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BULLETIN  NO.  65. 
ANALYSES  OF  COMMERCIAL  FERTILIZERS. 

By  J.  L.  Hills,  B.  O.  "Whttb  and  C.  H-  Jokes. 
1.    SUHHABY. 

n  uid  IT.  Th»  ctBitioii  hw  uiAlyiad  tunplea  of  126  bmtdl,  th« 
output  of  18  oompaniM,  ill  drawn  from  dailon'  itocka.  all  thia  ytar't 
sooda.  ThrBtt-qnartan  of  tlia  total  anmber  wsro  above  gnaiautM  in 
BTsr;  ratpact,  nina-tanthi  vera  aawntiallr  aqnal  to  or  bettor  than 
gnarantaa  and  all  aBbrdad  tha  oommoroial  aqnivalant  of  thoir  gna-r- 
antaaa.  Thirtoan  brandi  foil  iliort  mora  than  0.20  per  cant  in  one 
iacradieiit,  and  two  were  lacking  in  two  ingradlants.  In  neither  caae 
ware  both  incivdianta  aerionalr  deficienti  The  apI>liaition  of  papain 
digeation  and  a.1  v*1 1  mu jiirm  ^uga.!!  n.t«  dietillatlon  methods  to  the  aav- 
aral  brandi  indicated  that  the  quality  of  the  organic  nitrogen  of  abont 
a  doaen  brands,  notably  the  ontpnt  of  2  concami,  waa  somewhat  qnet- 
tionaUe.  One  hundred  and  five  brands  ware  goarantaad  (directly 
or  infarentially)  to  contain  potash  as  sulphate,  a  claim  which  was 
▼erifled  in  but  19  eases. 

The  average  "valnation"  was  fonnd  to  be  $17.16  and  the  average  sell- 
ing price  $29.04.  Two  dollars  out  of  everyflve  invested  in  ftrtilisara 
paid  for  coflta  of  mannikctnre  and  sale.  A  dollar  spent  fiir  avorage  low 
priced  goods  (below  $28)  bought  S8  cent*  worth  of  plant  food ;  a  dollar 
invested  in  avaragv  nieditim  grade  brands  (|28  to  $32),  80  cents  worth; 
and  a  dollar  paid  out  fbr  average  high  priced  goods  (|33.50  and  up- 
wards), 07  cents  worth.  A  dollar  bought  79  cents  worth  of  plant  food 
in  one  brand  and  but  39  cants  worth  in  another.  A  fifth  of  the  entire 
number  of  brands  sold  ftimished  leas  than  55  cents  worth  of  plant  food 
for  a  dollar.    (Pages  80-107.) 

T.  The  average  composition  of  the  goods  has  not  varied  mate- 
rially ftom  that  of  last  year.  Selling  pricaa  are  the  aame,  plant  tbod 
inmized  gooda  is  ae  cheap  as  it  aver  was,  bnt  owing  to  the  low  prices 
of  raw  materials  the  practise  of  home  mixing  is  proportionately  more 
profitable  now  than  hitherto.    (Pages  lOS-UO-) 

TL  Home  mixtures  made  in  this  ttate  ftmiished  from  30  to  60  per 
oent  more  plant  fiwd  at  tha  same  cost  than  did  average  mamufbotnren 
mixtures.       (Pages  110-118.) 
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BuLumN  65, 
II.    RESULTS  OF  INSPECTION. 


The  eampling  agents  of  the  station  visited  105  towns  and  villagee  in 
Vermont  during  the  spring  of  1698,  and  drew  40G  eamplee  from  dealera' 
stocks,  representing  126  distinct  brands,  the  output  of  IS  companies  licensed 
to  sell  in  Vermont.  It  ia  thought  that  every  brand  sold  in  the  state  this 
spring,  with  one  exception,  has  been  sampled  and  analyzed.  134  brands  were 
found  in  1897,  110  in  1896,  92  in  1895,  53  in  1894,  and  but  36  in  1893.  This 
rapid  increase  is  mainly  due  to  the  lan^  trade  in  commercial  fertilizers  in 
recent  years,  which,  according  to  the  statistics  taken  by  this  station  in 
1696,*  approximates  13,000  tons  yearly.  It  is  ^tifylng  to  note  that  this 
expansion  in  the  number  of  brands  seems  to  be  checked.  A  large  number 
of  brands  is  neither  necessary  nor  desirable  from  the  farmer's  standpoint, 
however  helpful  it  may  be  to  the  manufacturer  in  meeting  business  competi- 
tion. It  is  Confusing  to  the  buyer,  and  hinders  rather  than  favors  rational 
choice- 

Beveral  samples  of  crude  stock  were  drawn  by  the  sampling  agents  and 
many  have  been  sent  to  the  station  for  analysis  during  the  course  of  the 
year.  The  analyses  of  these  materials  appear  on  pages  118-122  of  the 
present  bulletin.  The  samples  of  mixed  goods  and  of  crude  stock,  etc- 
analysed  number  228.  They  are  classified  in  the  following  table.  The 
pages  of  this  bulletin  upon  which  analyses  of  each  kind  of  fertilizer  and 
the  discussion  thereof  appear  are  indicated  in  paientheseB. 

Nitrogenous  superphosphates  with  potash 122 

Superphosphates  with  potash 5 

Total  commercial  mixed  brands I27[pa{ 

"  Home  mixtures," 16  ( 


Nitrate  of  soda... 

Cottonseed  meals 

Bone  meals,  tankf^,  fish  scrap,  etc... 

Acid  phosphate,  etc 

Potash  salts 


'  ( 

..12  ( 

■  14  ( 

.  10  ( 

.  17  { 

.21  ( 

Miscellaneous 2  ( 


197-107) 
112) 
118) 
119) 
120) 
121) 
122) 
123) 
112} 


SCHEDCLB  OF  TRADE  VALUES. 

The  following  schedule  of  trade  values  to  be  used  in  this  slate  in  1888  ii 
the  one  agreed  upon  by  the  experiment  stations  of  Maasacbusetta,  Rhode 
Island,.  Connecticut,  New  York,  New  Jersey  and  Vermont,  after  a  careful 


•Rpt.  Vt  Exp.  SU.  9  {>89S).  pp.  * 
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etudy  of  prices  ruling  in  the  large  markets  of  the  southern  New  EDgland 
and  the  Middle  States.  For  compBiative  purposes  the  schedule  used  last 
year  is  included  in  the  tabulation. 

TRADE  VALUSB  or  PEBTILtZINa  INOBBDIENTB  IN  SAW  KATEBIAia  AND  CHEUICALB 

FOB  1897  AND  1898. 

1897  1898 

cts.  per  lb.       cte.  per  Ib- 

Kitrooen  in  ammonia  salts 13}  14 

''^      in  nitrates 14  13 

Organic  nitrogen  in  dry  and  fine  ground  fish, 
blood  and  meat  and  in  mixed 

fertilizers 14  14 

"  "       in    fine    ground   b<)ne     and 

"  "       tankage 13J  13i 

"  "       in  medium  bone  and  tankage..  11   \  t^ 

"  "       in  coarse  bone  and  tankf^.,  8   ( 

Phosphoric  acid  soluble  in  water 6}  4i 

^'  "        "        in  ammonium  citrate* .  5  4 

"  "    in     fine     ground     bone     and 

"  "    tankage 6  4 

"  "    in   medium  bone  and  tankage  it  oi 

"  "    in  coarse  bone  and  tankage 2J  f  * 

"  "     insoluble  ^in  ammonium  cit-) 

rate)  in  mixed  fertilizers 2  2 

Potash  as  high  grade  sulphate  and  in  mixtures 

tree  from  muriate  (or  chloride) 5  5 

Potash  as  muriate 4}  4^ 

The  above  trade  values  are,  as  nearly  as  can  be  estimated,  the  average 
figures  at  which,  in  the  six  months  preceding  March  let,  the  respective  in- 
gredients could  be  bought  at  retail  for  cash  in  the  larger  markete,  (Boston, 
New  York,  etc,)  in  the  rata  maienalt,  unmixed-  They  also  correspond 
(except  in  the  case  of  available  phosphoric  acid)  to  the  average  wholesale 
prices  for  six  months  ending  March  1st,  plus  about  20  per  cent  in  the  case 
of  goods  for  which  there  are  wholesale  quotations. 

In  applying  trade  values  to  mixed  goods,  oi^anic  nitrogen  is  valued 
at  14  cents  a  pound;  nitrogen  as  nitrate  of  soda  and  as  sulphate  of  ammonia 
at  13  and  14  cents  a  poupd  respectively;  soluble,  reverted  and  insoluble 
phosphoric  acids  at  4},  4  and  2  cents  a  pound  respectively;  potash  at  4} 
cents  a  pound,  if  there  is  sufficient  chlorin  to  unite  with  all  the  potash,  if 
not  it  is  valued  at  5  centa- 

The  "station  valuation"  is  obtained  by  mttlHplying  the  given  per  cent  of 
each  eonttUnerU  {nitrogen,  toltUile,  reverted  and  inaoliMe  photphorie  aeidi  and 
poUuh)  by  iu  trade  valtu,  adding  theproducU  and  maltiptying  the  turn  by  90. 

'Dliiolved  froDi  1  (Tuatorthc  nDSTonnd  ph«pha(e,  previoaalr  titraclcd  wllb  p«r* 
WBlcT.  by  laac.  c.  of  ■  Dtutral  ulatloBaT  ■mmoniiuii  citcati.  ip.  gr.  1.09,  lo  jouliiDtci  >t6j 
dcXTKiC,  with  aEititloDoncelDfivc  mlmilei :  commonU'  ullcd  "reverted,"  or  "back- 
fon*  "  iritotpboilc  Kid. 
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The  following  muiafBclnTers  Bnd  companiee  have  paid  licenaee  aa  re- 
qnired  by  the  feitiliier  law  and  the  sale  of  any  and  all  brands  bearing  their 
namea  is  legaL  Agents  as  well  as  intending  purchasers  are  warned  against 
the  handling  of  mixed  goods  of  companiee  other  than  thoee  listed  below, 
Bince  the  former  render  themselves  liable  to  fine,  and  the  latter,  in  buying 
the  goods  of  companies  trying  to  evade  the  law,  ran  great  risk  of  getting  in- 
ferior  material-  It  shoald  be  noted,  however,  that '  'parties  manufactnring, 
importing  or  pmrchasing  fertilizers  for  their  own  use  and  not  for  sale  in  the 
state"  are  not  affected  by  the  restrictions  of  the  law. 

License 

ntimber.  Name  of  Company.  Addbibs. 

1  Pacific  Onano  Co Box  1S68,  Boston,  Mass. 

2  Qainnipiac  Co Box  3404,  Boston,  Mass. 

3  Bradley  FertiliEer  Co 92  State  St.,  Boston,  Mass. 

4  aeveland  Dryer  Co Box  3404,  Boston,  Mass. 

6    Lister'e  Agricoltnral  Chemical  Works Newark,  N.  J. 

6  Crocker  Fertiliier  and  Chemical  Co P.  0.  Drawer  142,  Buffalo,  N.  Y. 

7  Standard  Fertiliser  Co Farlow  Building,  State  St.,  Boston,  Man. 

8  Cumberland  Bone  Phos. Co., State  St-and  Merchant's  Row, Boston, Mass. 

9  Bowker  Fertilizer  Co 43  Chatham  St.,  Boston,  Mass. 

10  E.  Frank  Coe  Co 133-137  Front  St.,  New  York,  N.  Y. 

11  Williams  A  Clark  Fertiliser  Co 02  State  St.,  Boston,  Mass. 

12  Great  Eastern  Fertiliier  Co Rutland,  Vt. 

13  Clark's  Cove  Fertilizer  Co Farlow  Building,  Btate*St.,  Boston,  Mass. 

14  Henry  F.  Tucker  Co Farlow  Building,  State  St,  Boston,  Mass. 

J5    Read  Fertilizer  Co Box  3121,  New  York,  N.  Y. 

16  Lowell  PeHlliMr  Co 44  North  Market  St.,  Boston,  Mass. 

17  H.  J.  Baker  &  Bro 93-97  William  St.,  New  York,  N.  Y. 

18  Russia  Cement  Co Gloucester,  Mass. 

BCLLETIMB  63,  64  ANU  66. 

Section  4365  of  the  Vermont  Statutes  makes  it  the  duty  of  the  director 
of  the  station  to  have  "one  analysis  ...  of  each  fertilizer  .  .  .  made  an- 
nually and  the  result  published  monthly."  The  early  shipments  made 
into  this  state  enable  the  station  to  analyse  and  publish  in  March,  April 
and  May.  The  analyses  of  the  brands  which  seem  to  be  in  most  common 
use  are  printed  in  the  March  and  April  bulletins,  thus  becoming  available 
1^  an  aid  in  choice  for  purchase. 

Bulletin  63  distributed  to  the  state  mailing  list  March  29tb,  oont^ned 
36  analyses  made  upon  composite  samples  (mixture  of  equal  portions  of 
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several  samplea  of  the  same  brand  taken  from  different  parte  of  the  state) 
of  leading  brands  of  goods  made  by  17  manufacturers.  Bulletin  64,  dis- 
tributed to  the  state  mailing  list  April  25th,  contained  the  analjraee  of  com- 
podte  samples  of  83  brands,  the  output  of  18  manufocturers. 

The  brands  reported  in  Bulletins  63  and  64  comprise  all  those  of  which 
two  or  more  samples  were  found  b;  the  station  agents.  There  is  reason  to 
believe  that  fnlly  96  por  cent  of  the  trade  in  the  state  is  confined  to  these 
bninds.  These  analyses,  with  43  more,  are  grouped  alphabetically  by  manu- 
focturers'  names  in  the  present  bulletin,  which  covers  as  completely  as  may 
be  the  fertilizer  business  of  the  present  year. 

1-      GDABANTSSS  AND   ANALVSEB. 

Over  Hvrte-fourOa  (97  in  126)  of  the  brands  analyzed  were  found  to  be 
above  guarantee  in  nitrogen,  avulable  phosphoric  acid  and  pobtsh.  Of  the 
29  brands  found  lacking  14  showed  a  shortage  of  less  than  0.20  per  cent  in  a 
single  ingredient,  and  2  a  total  deficiency  of  less  than  0.20  per  cent  in  two 
ingredieutB-  Only  13  brands  were  seriously  short  of  guarantee.  While  2  of 
these  13  brands  showed  a  total  deficiency  of  more  than  0.20  per  cent  in  two 
ii^rediente,  in  each  case  the  shortage  in  one  of  the  two  was  less  than  020 
per  cent.  There  are  therefore  but  13  cases  of  serious  shortage  in  373 
guarantees.  In  each  case  the  deficiency  appears  due  to  imperfect  mixing 
or  to  mechanical  separation  after  mixing  and  a.  sufflcietit  excess  of  other 
plant  food  is  present  to  furnish  a  money  equivalent. 

It  is  safe  to  say,  therefore,  that  nine-tenlfu  of  the  brandi  »old  tin*  year  in  Ver- 
motit  fumuhed  amojMlt  of  plant  food  equal  to  or  more  than  lekatwert  guaranteed 
to  be  preeent  and  that  all  of  the  brandt  afforded  the  eommereial  equivalent  of  their 
guarantee!.  This  is  a  better  showing  than  has  been  made  in  previous  years 
as  will  be  seen  by  the  following  table  : 


Number  of 

NumbnoT 

Namberof          Per  sent  of 

Percent  of 

braodi 

brsodj.bore    1 

■■ulyied 

Arooghout 

CordlBg^aLtr^ 

cUl  equivslHit  of 

1897  134    '  86  21  34  91 

1898  126  98  13  90  100 

The  13  serious  deficiencies  of  1898  were  distributed  among  the  ^'aluable 
ingredients  as  follows;  nitrogen,  0;  available  phosphoric  acid,  8;  potasb,  6- 

Tbe  following  table  shows  the  number  of  brands  sold  by  the  different 
companies  licensed  in  the  state,  the  number  of  guarantees  (nitrogen,  avail- 
able phosphoric  acid,  potash)  made  by  each  and  the  number  of  failures  to 
make  the  same  good  (within  0.20  per  cent)as  jutted  by  the  analyses  of 
the  samples  taken  by  the  station  : 
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Number         Ntunber  of 

of  Ignaranteee  not 

guarantees  |    made  good 


H.  J.  Baker  &Bro 

Bowker  Fertilizer  Co 

Bradley  Fertiliwr  Co 

Clark's  Cove  Fertilizer  Co 

Cleveland  Dryer  Co, 

E.  Frank  CoeCo 

Crocker  Fert.  and  CLem.  Co.. 
Cumberland  Bone  Fhoephate  Co- 
Great  Eastern  Fertilizer  Co... 
LiBt«r'a  Agri.  Chem.  Works... 

Lowell  Fertilizer  Co 

Pacific  Gnano  Co 

QuinnU>iac  Co 

Read  r^rtUizer  Co 

KuBsia  Cement  Co 

Standard  Fertilizer  Co. 

Henry  F.  Tucker  Co 

Williams  &  Clark  Fert.  Ca.... 
Total 


The  range  of  composition  and  the  closeness  with  which  guarantees  as 
A  are  shown  in  the  following  table  : 


LOWBOT,    BIQBBST    AND   AVEBAOK  OUABANTESS,    AHALYSm,    SaLUNO    PKICGB   A 


Per  cent  c^araatccd  Ferecat  fMiod  ortt 

Lowal    Higbeit      Aver-         Umr-         High-        AKr-        gnai- 

»gt  eat  e*t  (ge         ■utee 

Nitrogen 0,41        8.26  2.02  0.73  8.35  2.21  0.19 

Total  Phos.  Acid 5.  14.  9.39  5.58  15.73  10.91  1,52 

Avail.  Phoa.  Acid.„.  4.  12.  7.90  4.44  12.11  8.83  0.83 

Potash 1.  10.  3,52  1.93  10.73  3.81  a29 

Sellmg  price 121.  $44.  $29.04 

ValuaUon $8.75  $30.45  $16.44  $9.88  $31.78  $17.86  $1.42 

For  several  years  manufacturers  have  given  as  a  mle  but  little  more 
plant  food  than  is  shown  by  their  minimum  guarantee,  wkich  is  exceeded 
on  the  average  by  but  10  per  cent.  Maximum  guarantees  are  meaningless 
and  misleading. 

QUARAMTEES   AND   BRAKD   NAUES. 

It  is  often  difficult  to  say  jnst  what  guarantees  mean-  The  branding  oa 
the  sacksmay  be  illegible  and  the  t«miB  used  are  sometimes  ill  definedand 
,  the  figures  irrational.  Many  guarantees  <xiataia  vast  arrays  of  figures  which 
are  apt  to  confuse  rather  than  to  prove  helpful.    The  buyer  should  ignore 
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everythiag  except  the  lower  figures  for  nitrogen,  (not  ammonia  or  nitrt^n 
equivnlent  to  ammoaia)  available  phoBphoric  acid  and  potaeh  {not  sulphate 
of  potash  or  potash  sulphate  or  potash  equivalent  to  or  equal  to  eulphate). 
In  caeea  where  ammonia  (or  nitrogen  equivalent  to  ammonia)  or  sulphate 
(^  potaab.  only  are  shown,  their  nitrogen  and  potash  equivalents  may  be  ob- 
tained by  multiplying  their  respective  guarantees  by  0.823  and  by  0.54. 

Sometimes  where  both  nitrogen  and  ammonia  or  both  potaeh  and  sul- 
phate of  potaeh  are  stated,  the  minimum  figures  ot  each  are  discordant. 
Thus  for  example  nitrogen,  3-5  per  cent,  ammonia,  4  per  cent,  ie  guaranteed 
in  one  brand,  yet  i  per  cent  of  ammonia  is  equivalent  to  but  3.29  per  oent 
nitrogen.  In  another  brand  2.5  per  oent  potash,  and  5  per  cent  sulphate  of 
potash  are  guaranteed,  yet  the  latter  figure  ie  equivalent  to  2.7  per  cent 
potash.  Many  similar  cases  might  he  cited.  The  buyer  would  he  on  the 
safe  Bide  in  assuming  the  lower  figure  as  the  true  guarantee. 

The  names  of  the  goods  are  often  quite  misleading,  but  no  law  does  or 
can  control  the  naming  of  a  brand  ot  fertilizer.  Long  ago  the  word  "bone" 
ceased  to  mean  that  any  bone  was  used,  "  guano  "  that  the  material  was  of 
natural  origin,  and  "high-grade  'fcthat  the  goods  were  really  such.  "Com 
manureH"  and  "potato  fertilizers"  Hometimoa  differ  only  in  name.  "A  rose 
by  any  other  name  would  smell  as  sweet,"  but  calling  a  brand  low  in  pot- 
ash both  com  and  potato  phosphate,  neither  augments  its  odor  nor  betters  its 
service  for  the  growth  of  the  latter  crop.  It  is  generally  true,  moreover, 
that  the  lower  the  grade  of  the  goods  the  more  grandiloquent  its  title.  It  is 
far  better  to  buy  because  of  a  suitable  composition  than  because  of  an  at- 
tractive name. 

AVAILABIUIT   OP   ORGANIC    SITROGES. 

Perhaps  the  most  serious  failure  in  anal3^ical  chemistry  as  applied  to 
fertilizer  inspection  is  the  inability  of  the  chemist  surely  to  distinguish 
between  readily  available  and  comparatively  inert  forms  of  oi^anic  nitro- 
gen. Considerable  work  has  been  done  at  this  as  well  as  at  other  stations 
with  a  view  ot  perfecting  laboratory  methods  ot  determining  nitrogen 
availability.  A  statement  of  the  present  status  of  this  line  of  work  at  this 
station  will  appear  in  the  eleventh  report.  While  methods  are  still  too 
imperfect  to  warrant  printing  the  figures  obtained  on  each  brand,  yet  sug- 
gestive results  have  been  secured. 

Two  methods  ot  determining  nitrogen  availability  have-been  used  this 
year,  the  pepsin  digestion  and  the  alkaline  permanganate  distillation 
methods-  A  modification  of  each  has  been  employed,  essentially  equal 
weights  of  organic  nitrogen  (0.025  grams,  [pepsin]  and  0.015  grams, 
[permanganate],  a  percent!^  equivalent  ot  2.50  and  4.50  per  cent  on  1 
gram  of  fertilizer),  being  digested  or  distilled  in  each  case. 
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The  pepsin  method  almost  invfuiably  gave  higher  flgnies  than  did  the 
permanganate  method,  yet  there  waauanally  parallelism,  goods  running  low 
in  one  showing  also  inferior  results  bj  the  other  process. 

The  following  table  groups  the  brands  according  to  oi^anic  nitrogon 
availability  as  shown  by  the  two  methods: 


Availability 
Above 90  percent 

80  to  89  " 
70  to  79  " 
BJ  to  69  " 
53  to  59 
40  to  49  " 
Below  40 


COHPABISO?)  Ot  M-BTBOue 

Alkaline  peimanganate 


The  point  has  often  been  made  thatthere  was  greater  likelihood  of  the 
use  of  inferior  sources  of  organic  nitrogen  in  low  grade  than  in  high  grade 
goods.    The  following  table  contributes  information  on  this  point: 


AVAILABILITT 


Per  cent  of  availa- 

Perc 

«Dt  of  availa- 

Number  of 

bility  by  per- 

bilTty by  pep- 

Selling  price 

brands 

manganate 

ain 

126.00  and  below 

23 

65.6 

70.6 

26.01—  27.99 

30 

«1.7 

74.5 

28.00-  29.99 

24 

62.5 

75.3 

30.00-  32.49 

13 

59.1 

76.5 

32.60  and  above 

26. 

61.4 

77.7 

The  distinction  is  not  marked  by  either  method,  yet  the  tendency  is 
upwards  as  quality  betters,  low  grades  (selling  below  ^8)  averaging  leas 
availability  by  both  methods  than  do  medium  or  high  grades. 

The  next  table  shows  the  organic  nitrt^n  and  total  nitrogen  av^la- 
bility  of  the  average  goods  of  each  manufacturer,  each  brand  analysed 
being  given  equal  value  in  the  average.  Thug  for  example  manufoctorer 
A'b  goods  are  represented  by  9  brands.  The  organic  and  the  total  nitro- 
gen availabilities  of  each  are  added  and  the  result  divided  by  9  to  obtun 
the  average.  The  results  are  ranged  in  the  general  order  of  their  ercel- 
lence.    For  reaeona  already  stated  the  names  of  the  firms  are  not  given. 

*Orthc  1)6 brandiuialTU^l  J  contained  na  nitrocea  and  j  conUtneil  piacUcaHy  all 
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AVKRAOB  OBOANIC  AND  TOTAL  NITROOBN  AVAILABILITY 

Percent     Percent  Percent               Percent      Percent    Percent 

of               of  of  total                     if                nf           (if  tfifail 

availa-       availa-  nitro- 

bility  by    bility  by  gen 

pennan-     pepein.  availa- 


9  65  75  67  18  48  61  48 

The  quality  of  the  organic  nitrogen  used  by  the  manufacturerB 
numbered  17  and  18  aeema  open  to  question  if  not,  indeed,  to  suspicion. 
The  original  eampleeof  the  goods  of  these  2  companies,  and  a  few  other 
eamplee  falling  below  50  (permanganate)  and  60  (pepsin),  were  tested  with 
iron  phosphate  dissolved  in  glacial  phoephoric  acidt  with  a  view  of  deter- 
mining the  presence  or  absence  of  leather.  This  is  not  a  sure  test ;  indeed 
no  certain  test  is  known.  The  coarser,  more  nitrogenous  portion  of  each 
sample  waa  sifted  out  and  tested  and  the  entire  material  was  also  used. 

The  results  were  negative.  Inferior  souroea  of  organic  nitrc^n  were 
probably  present,  but  as  far  as  the  nee  of  leather  is  concerned  the  rerdict 
must  be  "  not  proven." 


The  general  claim,  direct  or  inferential,  found  in  guarantees,  that  sul- 
phate of  potash  is  used  as  a  source  of  potash  has  proved  this  year,  as  in  the 
past,'  to  be  ae  a  rule  misleadii^.  In  some  cases,  notably  with  the  goods  of 
one  company,  the  clum  is  based  on  fact,  high^rode  sulphate  being  used. 
In  most  cases,  however,  low-grade  sulphate,  carrying  considerable  quanti- 
ties of  chlorin,  or  muriate  (chlorid)  is  used.  Theabsenceofchlorids  rather 
than  the  presence  of  sulphate  is  what  is  wanted  in  the  fertilization  of 
tobacco,  sugar-beets  and,  sometimes,  of  potatoes. 

The  potash  of  105  of  the  126  brands  analysed  this  year  was  guaranteed, 
directly  or  inferentially,  to  he  derived  from  sulphate,  a  claim  which  was 
verified  in  hut  19  coses,  less  than  one-fifth  of  the  entire  number.    Fourteen 

*  iDcludn  Dltrocea  (hun  nitrate*,  anmiotiU  wit*  aod  ots>bIc  nUrogcB  aralUble  by 

+  D«baeT,    Bui.  N.  C.  Exp.  8t«.  j  (iSSj):  LlDdny.  Kpl.  Mbu.  (9Ule)  Eip.  Sta..  u 
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ot  the  18  liceneed  companies  make  general  claime  of  using  sulphate,  but  it 
rarely  appears  ia  the  goods-     Three  companies  neither  claim  nor  uae  it 
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AVSRAOE  QRADBS  SOLD  IN  THE  NORTB- 

Is  the  average  grade  of  the  goods  sold  in  Vermont  better  or  poorer  than 
that  oflered  in  neighboring  states  7  Does  plant  food  in  mixed  fertilizers 
cost  more  than  in  the  seaboard  New  England  and  the  Middle  States  ?  Bef- 
erence  to  the  reports  and  bulletins  of  the  stations  of  the  several  states 
himishes  the  following  table  : 

COUMEBCIAL   FERTILIZERS — INaPBCnON  OP  1S97 

lis 

st.i«         I  °   I    la    II  sj    I    P    ll  314 

Ko  K  H-^  <JP-  5CL,  0-  i3i  Sf    cents 

Maine 134  2.11  10.96  8.65  2.31  3.93      $19.60  

New  Hampshire. -.112  2.20  11.17  8.52  2-65  4.14     20.03  

Vermont 134  2.12  11,25  9.02  2.23  3.43  J29.19  19.47      67 

Massachusetts 198  2.85  10.95  8.04  2.91  4.85     22.09  

Rhode  Island 138  2.86  10.80  8.60  2.30  4.86     22-37  

Connecticut 197  2.83  10-64  8.41  2.23  5,17  32,51  22.57      69 

New  York -672  2,07  10,74  8,67  2.07  4,37  27.70  19.75      71 

New  Jersey 285  2.54  10.93  8.01  2.92  5,01  29.28  21,58      74    ■ 

The  analyses  of  mixed  goods  only  have  entered  into  the  above  table. 
Selling  prices  are  not  stated  in  the  Maine,  New  Hampshire,  Massachusetts 
and  Rhode  Island  bulletins. 

The  average  grade  of  goods  ofiered  in  the  northern  tier  of  states  is  dis- 
tinctly lower  than  that  sold  in  the  states  lying  to  the  south.  The  differences 
in  nitrogen  and  potash  are  decided  and  clear  cut,  in  available  phosphoric 
acid  less  so.  The  distinction  is  best  broi^ht  out  in  the  following  table, 
showing  the  highest  and  lowest  average  per  cent  of  each  ingredient  in  escb 
group: 

Me.,  N,  H.,  Mass.,  R.  I., 

Vt.,  N.  Y.  Conn.,  N.  J, 

Nitrogen  2.07—  2.20  2.54—  2.86 

Available  Phosphoric  Acid  9.02—  8.52  8.60—  8.01 

Potash  3.43—  4.37  4.85—  5.17 

Station  valuations  $19.47—20.03  $21.58—22.57 

It  would  appear  that  the  a^'crage  grade  sold  in  Vermont  is  as  low  as 
any  and  lower  than  in  most  of  the  eight  states.  Also,  as  far  as  the  frag- 
mentary data  at  hand  permit  deductions,  that  plant  food  in  mixed  goods  is 
at  least  as  costly  as  in  any  other  state  and  more  expensive  than  in  most 
states.    The  reasons  for  this  condition  are  not  difficult  to  find.    They  apply 
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likewise  to  the  trade  in  the  Btat«s  of  Maine  and  New  Hamp- 

1.  Dairying  is  more  prominent  in  northern  than  in  eouthem  New 
England,  while  market-gardening,  tohacco  raising,  etc.,  are  relatively  more 
important  in  the  latt«r  locality.  Dairying  tends  to  enlaige  the  store  of 
plant  food  in  the  soil,  nitrogen  in  particular  being  increased;  market^ar- 
dening,  etc.,  depletes  it. 

2.  IVuck  crope  call  lately  for  readily  available  nitrogen  and  potaeh; 
natural  fertilizers  are  relatively  alow,  and  commercial  fertilizera  quick  in 
their  action. 

3.  Freight  ratee  favor  sonthem  New  England. 

4.  The  larger  and  longer  use  of  commercial  feitillEerB  by  the  fanners 
of  sonthem  New  England  and  New  Jersey  has  taught  them  that  in  the 
absence  of  bam  yard  manure  a  relatively  high  grade  of  goods  ie  preferable. 

5.  The  experiment  stations,  notably  of  Connecticut  and  New  Jersey^ 
have  been  preaching  the  doctrine  of  high  grade  goods  for  a  score  of  years. 

2.      tea  BBIATION    BETWEEN  SRLLINO    PBICES   ANU   STATION  VALUATIONS. 

Tlie  necessity  of  a  careful  study  of  the  relation  of  the  selling  prices  of 
the  various  brands  of  commercial  fertilizers  to  the  money  values  of  the  plant 
food  tbey  contain  has  been  repeatedly  jirged  in  the  pubiicationa  of  this  sta- 
tion. The  wisdom  of  this  course  is  again  asserted  and  will  probably  be 
reiterated  in  the  future.  This  emphasis,  however,  should  not  lead  the 
buyer  to  underrate  the  more  important  yet  less  easily  stated  agricultural 
value  of  commercial  fertilizers.  The  adaptation  of  the  goods  to  the  parti- 
cular soil,  and  crop  on  which  it  is  to  be  used  and  its  value  as  a  supplement 
to  home  nmnurial  supplies  should  be  paramount  and  commercial  considera- 
tiona  secondary.  The  station  analyses  are  directly  helpful  in  aiding  the  in- 
telligent buyer  in  the  selection  of  goods  best  fitted  to  meet  his  needs.  Valu- 
ations, liowever,  are  not  of  use  in  this  connection;  indeed,  in  so  far  as  they 
tend  to.distract  the  buyer's  attention  from  the  main  to  the  subordinate 
phase  of  the  problem,  they  are  distinctly  harmful  and  fail  in  their  mission. 
They  are  not,  however,  without  good  reason  for  existence  and  serve  as  no 
other  means  can  as  measures  of  commercial  worth,  and  as  a  common  basis 
on  which  commercially  to  compare  various  brands.  They  indicate  whether 
selling  prices  are  Justified  by  intrinsic  commercial  values,  and  indirectly 
serve  in  the  more  certain  exposure  of  fraudulent  goods. 

The  multiplicity  of  brands  and  the  ubiquity  of  the  fert'ilizer  agent 
afford  a  wide  choice  in  all  parts  of  the  state.  As  a  rule,  moreover,  the  buyer 
of  mixed  goods  can  teel  a  fair  degree  of  confidence  in  the  quality  of  the  raw 
material  used  by  well  established  and  reputable  firms,  guch  beingthecase 
it  is  the  part  of  wisdom  to  select  from  brands  at  hand  and  suitable  to  indi- 
ridoal  needs,  that  one  which  affords  the  most  plant  food  for  the  dollar  of 
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cost  in  other  words  to  study  the  relation  ot  selling  prices  to  tbe  com- 
mercial value.  An  example  may  serve  to  make  this  point  more  clear.  The 
following  brands,  all  having  becm  considered  suitable  to  the  needs  of  the 
buyer,  in  view  of  analyses,  crop  and  soil  needs,  supply  of  manure  in  hand, 
etc.,  etc,  the  question  arises  which  offers  the  most  for  the  money  : 

'  lUtlo  Of 


C.  2.  6.  2  1  4.6  28  16.63         1:  .56 

D.  2.3  6.6         2  1  3.6  30  18.27         1:  .61 

In  brand  A  is  ottered  63  cents  worth  of  plant  food  for  a  dollar  ae  against 
SO,  66  and  61  cents  worth  in  the  other  brands.  The  chances  are  that  it 
would  prove  at  least  as  satisfactory  as  any  of  the  other  biande  and  prob- 
ably should  be  chosen. 

The  relation  of  selling  price  to  valuation  in  the  goods  of  ditterent  grades 
is  an  important  matter.  Separating  123'*  brands  according  to  selling  prices 
we  obtain  the  following  figures  : 

RELATION  or  BXLLItra  PKICEB  AND  VALUATIONS   Or   THB  AVEKAGBS,    HIOHEST  AMD 
oithofplBn 


bouRbl   (o 


Rboird  pilcci  noup  whlcb   f 

>   dollar    ■(  aollar  ruinlib- 


30      70  53  61.2  3  8 

24       68  49  60.7  4  6 

13      73  49  59.5  2  2 

79  68  66.6  0  19 

Tbe  reduction  in  the  "tnde  values"  of  available  phosphoric  acid  for 
the  present  year  and  the  essential  uniformity  of  selling  prices  in  1697  and 
1898  result  in  lowering  the  purchasii^  value  of  a  dollar  as  compared  with 
previous  years. 

The  comparison  can  be  shown  graphically.  The  relative  lengths  ot  the 
totlowing  lines  show  the  average  money  value  in  plant  food  at  retail  seaboard 
prices  bought  for  a  dollar  at  Vermont  delivery  points  in  brands  selling  for 
less  than  (28  (low  prioed),  from  $28  to  $32  (medium  priced),  and  for  $32.50 
and  above  (high  priced): 

Low  piictd        ™^^^^^^^^^^^^"^^^^^^^^^^^— S7.6- 

High  priced      — ^^1  ■  I  ff.S. 

Three  btandi  «re  not  inclnded. 
k  a  ■■wBdrcBlng,  milled  eil»  B 
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The  following  lines  show  the  per  cent  of  the  total  number  of  brwidB 
in  each  group  contiuaing  65  cents  or  leea  worth  ot  plant  food  for^each 
dollar  invested: 

ijMr  priced      ^^^^^^^^^^■■^^^^^^36 
M«dllilB|iricwl  16 

High  priced    0 

The  final  set  of  lines  shows  the  per  cent  of  the  total  number  of  brands 
in  each  group  containing  65  cents  or  more  worth  of  plant  food  for  each  dol- 
lar invested: 

Low  priced      ^^^^mt^^^^n 
Hlgbprieed  '1  mi  7° 

If  lines  and  figures  are  put  into  words,  it  will  be  seen  that ; 

(1 )  A  dollar  »peM  for  average  toa  priced  brands  (5etoio  fSA]  bvagkL  S3 
eentt  morth  qf  plant  food  at  rfUiU  aeaboard  priee»;  a  dollar  inveUed  in  astragt 
medium  grade  goodi  {fiS  to  fat),  60  cents  vmth;  and  a  dollar  paid  out  for 
average  high  dost  good»  {fse.SO  and  upwards),  67  cents  viortk.  A  dollar 
bought  79  cents  worth  of  plant  food  in  one  brand  sold  in  the  state  this  year, 
while  it  purchased  hut  39  cents  worth  in  another  brand.  It  is  interesting 
to  note  that  the  brands  giving  79  and  39  cents  worth  of  plant  food  for  a  dol- 
lar, likewise  ranked  first  and  last  among  1S4  bmnde  last  year,  measured 
by  the  same  standard.  One-^fiflh  of  the  entire  number  of  brands  furnished 
less  than  65  cents  worth  of  plant  food  to  the  dollar. 

(2)  Tkirtj/'Six  per  cent  of  the  total  nun^ier  of  low  priced  goods  contain  pUmt 
food  worth  56  cents  or  leu  for  each  dollar  of  cost,  while  but  16  per  cent  of  the 
total'number  of  medium  grade  and  none  of  the  high  grade  brands  contain 
as  little  relative  commercial  value  as  this. 

(3)  Seventy  per  cent  of  Ihe  total  numier  of  high  doss  goods  eonlain  plant 
food  worth  66  cents  or  more  for  each  dollar  of  cost,  while  but  19  per  cent  of  the 
total  number  of  medium  grade  and  17  per  cent  of  the  total  number  of  low 
priced  brands  contained  as  much  relative  commercial  value  as  this- 


The  tendency  of  the  trade  in  Vermont  is  more  and  more  decidedly 
toward  the  larger  purehaae  of  low  grade  goods.  The  number  of  brands  hav- 
ing nitrogen  guarantees  below  1.26  per  cent  found  in  the  inspections 
of  the  last  four  years,  have  been  30,  33,  43  and  45  respectively,  or  33,  30,  32 
and  36  per  cent  of  the  entire  number  sold  These  figures  furnish  no  clue  to 
amounts  used,  but,  judging  by  the  statements  of  general  agents  and  by  the 
amounts  of  the  various  grades  found  by  the  station  sampling  agents,  large 
quantities  of  low  grade  fertilisers  are  sold. 

There  seem  to  be  two  main  reasons  for  this  trend  of  trade,  one  of  which 
is  good,  the  other  bad 
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1.  The  percentage  of  nitrogen  more  than  that  of  either  of  the  other 
two  ingredienta  determinea  the  grade  of  the  goods.  Baraj'ard  manore, 
largely  made  on  dairy  farmB,  is  relatively  rich  in  nitrogen,  thua  obviating 
the  necessity  o(  the  porchaae  of  that  ingredient  in  large  quantitiee- 

2.  Quantity  rather  than  qnality,  the  moat  weight  rather  than  the  moot 
plant  food  often  determines  choice.  Ill-considered,  haphazard  porchaae, 
guided  bv  agents' claime,  higheonnding  names  and  apparent  cheapness,  ii 
far  too  (reqnent. 

Ix>w  grade  goods  cost  relatively  high  prices,  because  the  cost  of  mana- 
facture  and  sale  are  proportionately  greater  ttian  thoee  of  medium  or  of  high 
class.  It  costs  as  much  to  mix,  bag,  freight  and  sell  inert  material  as 
gimilarly  to  handle  plant  food.  One  brand,  sold  this  year  at  $23,  offered  bat 
176  pounds  of  plant  food,  while  another,  sold  at  $37,  guaranteed  454  potutds- 
Sixty  per  cent  more  money  bought  160  percent  more  plant  food.  The  one 
was  clumed  to  contain  but  $8.75  worth  of  plant  food  while  the  other  prom- 
ised $25.34  worth,  nearly  thrice  as  much.  The  manufacturers  of  the  low 
grade  brand  asked  <iS  cents  for  mixing,  bagging,  freighting,  and  selling  38 
cents  worth  of  plant  food,  while  those  who  offered  the  higher  priced  fertil- 
izer asked  only  half  as  much,  31  cents,  for  handling  nearly  twice  as  much 
value  in  plant  food,  68  cents  worth. 

There  is  moreover  greater  likelihood  of  inferior  raw  materials  being 
used  in  the  cheap  than  in  the  higher  grades.  The  latter  can  be  made  only 
from  the  better  classes  of  crude  stock,  whicli,  if  used  in  low  grade  goods, 
must  of  necessity  be  mixed  with  cnnaiderable  quantities  of  inert  material  or 
"filler."  Low  priced  brands  offer  the  main  outlet  fur  certain  kinda  of 
raw  materials  which,  because  of  their  poor  quality  could  not  be  usAl  in 
high  class  fertilizers. 

The  inference  should  not  be  drawn  that  all  low  priced  goods  are  expen- 
sive and  all  high  cost  brands  really  cheap.  There  are  extremes  in  each 
class.  While  in  general  it  is  tnie  that  the  best  are  the  cheapest,  yet  some 
low  grade  brands,  provided  they  are  made  from  good  raw  materials  are  not 
overexpenaive  at  the  price  asked,  while  some  high  priced  fertilieers  coat  too 
much  in  proportion  to  the  money  value  of  the  plant  food  they  contain. 
Fifteen  brands  out  of  the  83  w'hich  cost  less  than  $30  supply  66  cents  or 
more  worth  of  fertility  for  a  dollar.  There  were  two  brands  out  of  the  40 
costii^  $30  or  more  which  furnished  less  than  56  cents  worth  of  plant  food 
for  a  dollar.  In  one  of  these  latter  cases  but  49  oenta  worth  was  given  for 
a  dollar,  yet  the  same  goods,  sho\-elled  from  the  same  pile,  containing  the 
same  ingredients,  and  bearing  the  same  guarantee  were  aold  under  another 
and  less  fanciful  name  tor  from  tour  to  five  dollars  less  and  furnished  67 
cents  worth  of  plant  food  to  the  dollar.  \ 

Brands  low  in  nitrogen  may  frequently  prove  agriculturally  success- 
ful if  carefully  selected,  with  a  view  of  getting  as  large  a  money  \-alue  u 
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poBBible,  and  oaed  in  connection  with  bam  yard  manure,  or  on  land  already 
rich  in  nitn^en.  The  well  informed  buyer,  however,  will  not  infrequently 
decide  either  to  buy  crude  stock  directly  or  else  to  get  smaller  quantities  of 
h^her  gnideB. 


Tbestationofficeraare  often  aaked"whEtt  ie  Che  beet  fertilizer"  or  "are 
Smith's  fertiliKere  ae  good  as  Jones'."  The  obvioaa  answer  to  the  latter 
query  is  that  Smith  makes  20  and  Jones  25  brands,  that  Smith's  h^h  class 
goods  are  usually  cheaper  at  the  price  and  will  quite  generally  p^o^'e  more 
satipfactory  than  Jones'  low  grade  brands  and  vice  verea. 

As  regards  the  first  question,  however,  no  one  can  safely  say  for 
another  that  any  one  fertilizer  is  the  best  for  him  to  nee.  It  is  usually  safe 
to  buy  of  firms  of  known  reputation,  to  observe  the  results  reported  on 
similar  crops  and  soils  by  reliable  farmers,  to  consider  carefully  home  re- 
sources,  and  finally,  if  the  purchase  of  raw  materials  and  home  mizingseem 
inadvisable,  to  select  such  brands  ae  offer  the  most  plant  food  for  the  money 
invested,  provided  the  composition  of  the  goods  fits  one's  special  needs. 

Such  a  choice  would  be  usually  the  "best."  What  it  is  no  one  can 
tell  faetter  than  the  intelligent  buyer.  Measured  by  this  standard  there 
may  be  a  score  or  more  "best"  fertilizem  sold  in  the  state  to-day. 
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IIL    LICENSED  FERTILIZEB8  SAMIO-ED  BY  STATION.* 
H.  X.  Bakor  ft  Co..  N«ir  Tork,  N.  T. 
6058.    Cabbaca  Hantm;  from  stock  of  G«o.   Hinadill,  North  Ben- 

60SB-  Compl«U  Uainir*  tor  Qtaani  Um  ;  from  stock  of  Geo.  Um»- 
dill.  North  Bennington. 

6057.  Compl«t«QraHllwnir«;.from  atock  of  Geo.  HinsdlU,  North 
Bennington.  v, 

6066.  Complffta  Hitrtvwiiiad  Uuinzit ;  from  stock  of  Geo.  Uinedill, 
North  Bennington. 

6069.  Compltta  Onion  Hanur* ;  from  stork  of  Geo.  Hinsdi  11,  North 
Bennington. 

6052.  Complsta  Potato  and  T«g«tabla  Mannrs ;  from  stock  of  B.  T. 
Hewey,  North  Bennington. 

6128.  Standard  DHZLD  Fartilinr;  from  stocks  ^(  B.  T.  Uevej, 
North  Bennington ;'  Burritl  Broe-,  Manchester. 

Bowkar  FertUinr  Co.,  Boston,  Hast. 

6123.    Bon*  and  Wood  Aah ;  from  stock  of  A.  L.  Aseltine,  S^wanton. 

5961.  Uarkat  Qurdan  FortUiMr ;  from  stock  of  L.  F.  FortnQv,  Fl&ic- 
field.  \ 

6S16.    Potaah  Bona ;  from  stock  of  K.  T.  Brown,  Lunenburgh.  \ 

6035.  Stookbridce  Hanure  ftir  Soodinc  Don:  from  stock  of  (^  ^ 
Perry,  Newfane.  \ 

5978.  Stockbridco  Uanoro  for  StrawbeniM ;  from  stock  of  Hari\T 
Keliey,  Bradford.  \ 

SBU.  Stoekbildge  ManimfbrTo^tabloB  and  PotatoM;  from  BtockV 
of  W.  E.  Granger,  Williamstown.  I 

5966.  Termont  Orange  Chemicala,  D.  Brand ;  from  stock  of  A  El  I 
Fuller,  Woodstock. 

BTadI«7  Fertiliaar  Co.,  Boston,  Hact. 

6133.    B.  D.  Sea  Fowl  Qitano ;   from  stock  of  Maynard  and  Marah,       | 
Sheldon. 

61S1.  Complete  Hannre  fbr  Potatoes  and  TegetaUea ;  from  stock  ' 
of  E.  A.  Morse,  Caltus.  / 

5682.  Complete  Mannre  witk  10  per  cent  Fotaah ;  from  stock  of  -^ 
Spooner,  Randolph. 

6121.  English  Lam  Dressing ;  from  stock  of  A.  G.  Pierce,  Burling- 
ton. 

*  The  naoMt  ud  looUoni  oT  agenU  from  whom  wmplu  were  takan,  whlcli  aMit  ■» 
alfllcil  umpla  TcparUd  In  Balltllna  fi]  and  64  uid  rcprlQled  In  tbl*  ballatla,  najbttoi^ 
on  rcrtrtocc  Ibereto. 
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5955.    PoUto  Hunrt;  from  stock  of  £.  B.  Arbuckle,  East  Mont- 
tOU.    Saodlng  Down  FwUliMr ;  bom  stock  of  L.  W.  Loukes,  Ver- 

ClsreUnd  T}ry»r  Co. ,  Boston,  Kua. 

5638-  Hi^  Orade  Complete  Hannn ;  from  atockof  M.  A.  Nelson, 
Montpelier. 

5640.    Pioneer  Fertillaer;   from  stock  of  M.  A.  Nelson,  Montpelier. 

5984.    flimititic  Don  Fertiliser,  from  stock  of  S.  S.  Brooks,  Royalton. 

8121.  STtperphoephate ;  from  stocks  of  D.  Spooner,  Bandotpb;  F.  B. 
Gillette,  Joneavilie. 

E.  Ftamk  Coe  Co.,  Hew  Y<ak.  N.  T. 

803a  Celebnted  Special  Potato  Fertilizer;  from  stock  of  R.  T. 
Eetchum,  Sndbury. 

5883.  Colmnbiaa  Ammoniated  Bone  Snperphovhate ;  from  stock  of 
Lorimer  &  MacDiarmid,  Newport. 

ti2S-  Exoelaior  Potato  Fertiliser ;  from  stock  of  L.  F.  Shonyo  ft 
Son,  Lf  ndonville. 

0130-  Oronad  Bone  and  Potaeh ;  from  stock  of  I.  F.  Shonyo  &  Son, 
Lyndonville- 

8125.  Hew  England  Special  tor  Com ;  from  stocks  of  B.  T.  Ketchum , 
Sodbury  ;  Norton  Hardware  Co.,  Fair  Haven. 

n28.  Hew  England  Special  far  Potatoes  ;  from  stocks  of  J.  B.  Free- 
man, Barton  ;  Norton  Hardware  Co. ,  Fair  Hftven. 

8033.  Original  Hew  England  Brand  Tobaooo  Fertilinr ;  from  stock 
of  G.  A.  Littlefield,  Patney. 

5982.  Bed  Brand  Excelsior  Ooano  ;  from  stock  of  Adams  &  Alexan- 
der, Bandolph  Centre. 

5759.  Swding  Down  and  Top  Dretiing  FerUlixer;  from  stock  uf 
EL  B.  Bieing,  Brandoo.  , 

8116.  Standard  Qrade  Ammoniated  Bone  Snperphoephate ;  from 
stock  of  Jordan  Bro.,  Jericho  Centre. 

Crocker  Fertiliier  &  Chemical  Co.,  Bnflklo,  H.  T. 
5990.    Spedal  Potato  Uunre ;  from  Btock  of  A.  R.  Wells,  Newport. 

Lister's  Agriooltural  Chemical  Works,  HewaHt,  H  J. 
6041.    Potato  Hannre ;  from  stock  of  J.  Doe,  Brattleboro. 

Pacifio  Onano  Co.,  Boston,  Mass. 
5865.    Dissolved  Bone  and  Potash;   from  stock  of  C.  W.  Coffran, 
LyndoQville. 
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QuiiuupiM  Co.,  Boiton,  Ums- 
5743.    Fhoipluta;  from  atock  of  Melleu  &  Proctor,  BraUleboro. 

Rtusia  Csmtnt  Co.,  QloncMtor,  ICkm. 
59Tfl.    HickCtead*  Svpcrphoaphftt*;    from    stock  of   R.  C.  Martin, 
Bradford. 

Standard  FwtiUier  Co.,  Boiton.  Him. 

5826.    OnanofiiraUCroiM;  from  stock  of  H.  M.  Koapp,    East  St. 
Johnebury. 

H«iry  F-  Tucker  Co.,  BortoD,  Mau. 

6127.    Imperial  Bone  Svporphoapluteibr  all  Cropa;  from  stocks  of 
U.  D.  Kidder,  Plainfield  ;  P.  B.  Gillett,  Jonesville. 

6S52.    Ori^al  Bay  State  Bono  Snporpboiphata ;  from  stock  of  0-  F. 
Wheeler,  Worcester. 

WmiBiu  ft  Clark  FertUiier  Co.,  Nor  York,  K.  T. 
6732.    Hich  Qrade  Bpocial  fin-  Fotatofa,  Oniona.Tobaoeo,  Oabba«e 

and  Canliflomr ;  from  stock  of  Gilman  Robinson,  Woodstock. 


<    OF   TABLES   Of   ASALY8GS- 

The  fignres  in  the  tables  of  analyses  of  licensed  fertillEers  apon  the 
next  11  pages  show  the  per  cents  or  parts  per  hundred  found: 

Column  1,  of  nitrogen  derived  ^from  nitrate  of  soda ;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia  ;  3,  of  nitrogen  derived  from  organic 
matter ;  4,  of  total  nitrogen,  being  columns  1,  2  and  3  added  ;  7,  of  phoa- 
pboric  acid  soluble  io  water ;  8,  of  phosphoric  acid  insoluble  in  nater  but 
Bolnble  in  neutral  ammonium  citrate  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  81  of  thisbulletin,  and  presumably  soluble  in 
plant  and  root  acids  ;  !),  of  phosphoric  acid,  insoluble  in  water  or  ammon- 
ium citrate,  and  but  slowly  available  for  jtlant  uses  ;  10,  of  total  phosphoric 
acid,  being  columns  7,  8  and  9  added  ;  12,  of  phosphoric  acid  readily  avail- 
able to  the  plant,  being  columns  7  and  8  added ;  15,  of  potash  soluble  in 
water. 

ColamtiB  5, 11,  13  and  10  give  respectively  the  percentages  of  nitrogen, 
total  and  available  phosphoric  acids  and  potash  guaranteed  to  be  present 
by  the  manufacturers- 
Columns  6,  14  and  17  show  respectively  the  retail  cash  cost  at  tiK  sea- 
board of  amounte  of  nitrogen,  phosphoric  acid  and  potash  equal  to  those 
found  in  a  ton  of  the  fertilizer,  the  same  being  based  on  a  careful  study  of 
the  prices  ruling  in  the  large  markete  of  the  better  forms  of  crude  stock. 

The  j(a/ime:I  type  gives  (/iiaranJ^et,  the  Uack-&e«d  t>-pcgi^-e8  the  moat 
important  tguna  Amnd  by  analysii. 
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V.  COMPARATIVE  VALUES  OF  FERTILIZERS  LICENSED  IN  1897 
AND  IN  1898. 
Of  the  167  brande  of  commercial  fertilizers  sold  in  the  state  during  1897 
and  1898  and  found  by  our  sampling  agents,  96  have  been  selected  for  a 
comparison  of  the  characters  of  the  goods  sold  under  these  brands  in  each 
of  the  two  years.  Only  thoee  brands  have  been  chosen  which  have  been 
found  by  ua  both  years. 

AVERAOB  COUPOSITION   O 


1 

897 

Valuation 
at  1698 
price. 

1898 

Name  of  ingredient 

Pounds 

in  a 
hundred 

Pounds 

in  a 
hundred 

Valuation 
at  1898 
prices 

Nitrcwen 

Sohible  Phosphoric  Acid- 
Reverted  Phosphoric  Acid 
Insoluble  Phosphoric  Acid 
Available  Phosphoric  Acid 

Total  Phosphoric  Acid 

Potash 

2.11 
6.71 
3.30 
2.08 
9.01 
11.09 
3.27 

,5,, 
5  14 
2  64 
083 

2  78 

2.13 
5,56 
3.38 
2.17 
8.96 
11,10 

a53 

15  96 
600 

2  70 
0  87 

300 

Total  valuation  per  ton 

J17  30 

*17  53 

The  table  indicates  that  the  average  composition  of  these  96  brands  has 
changed  but  slightly.  Nitn^en  and  available  phosphoric  acid  percentages 
are  almost  identical,  while  potash  is  increased  a  quarter  of  one  per  cent  and, 
consequently,  the  average  valuation  is  bettered  a  quarter  of  a  dollar.  Selling 
prices  have  held  about  the  same.  The  average  of  selling  prices  of  all  tlte 
brands  as  reported  by  the  sampling  ^ents,  shows  a  very  slight  decrease. 
Consequently  the  average  cost  of  plant  food,  as  retailed  to  the  Vermont 
buyer  of  mixed  goods,  is  the  same  as  last  year. 

In  this  connection  the  followingtableshowingthe  averages  for  the  ybars 
1885-1898  of  analyses,  selling  prices,  valuations,  money  value  of  plant  food 
bought  for  a  dollar,  and  valuations  oE  all  at  1898  trade  values,  may  prove  of 
interest.  All  brands  analyzed  each  year  since  the  station  has  had  charge  of 
this  class  of  work  are  included  in  the  comparison,  each  brand  being  given 
equal  value,  which,  while  not  strictly  a  correct  method  of  calculation,  is 
the  best  which  can  be  done  in  the  absence  of  data  showing  the  consumption 
of  individual  brands.  Inasmuch  as  high  grade  goods  sell  slowly  and  low 
grade  brands  readily,  the  actual  average  as  used  is  probably  much  lower 
than  that  shown  in  the  table. 
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AVKRAOI  ANALYSEB,  BXUJNC  PKICE8,  TALDATIOMB,  ETC.,  1886-1898 
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This  table  gives  a  good  idea  of  Uie  character  of  tlie  trade  of  tlie  past  14 
years.  Up  to  1804  but  a  small  number  of  brands  were  sold,  but  during  the 
past  5  years  competition  has  been  increasingly  active  and  both  the  number 
of  brands  and  the  salee  have  multiplied. 

Because  of  reasons  already  given,  an  exact  etat«:mcnt  of  the  average 
grade  of  the  goods  used  each  year  since  IftSo  cannot  be  made.  Yet  it  ie  safe 
to  say  that  it  is  lower  to-day,  speaking  commercially,  than  that  Bold 
10  years  1^0.  The  average  fertilizers  of  the  past  5  years  contain  lesB 
nitn^n  and  available  phosphoric  acid,  but  more  potash,  large  num- 
bers of  low  grade  goods  have  lowered  the  former  figure,  while  many  brands 
rich  in  potash  have  aen'ed  to  raise  the  average  for  that  ingredient.  The 
trade  conditians  of  the  past  four  years  have  been  fairly  uniform,  the  aver- 
age grade  has  not  changed  materially  and  valuations  on  the  same  (1898) 
basis  have  varied  but  2  per  cent. 

The  moat  significant  figures  appear  under  the  caption  "^'alue  of  plant 
food  received  for  each  dollar  paid  out."  Dividing  the  data  into  three  groupe 
the  following  showing  is  made: 

In  1885-87.        In  1888-93,        In  1894-98. 
Average  BelliBg price  was,  $37.22  133.76  t30.30 

Average  valuation  was,  26.64  28.46  19.88 

A  dollar  bought  of  plant  food,      72ctB.  worth    78  cts.  worth    66cte.  worth. 
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■nlliDBcnoui  soodtuiaJywd  Id  1897.  and  stti  1S98.  (he  dIitokch  ive 
l>T  becomes  nMrlY  tbe  ■■me  ■■  in  1895-96,  ■nd  oT  1S9B  becomn  rithi 
«i«vill*ble  phnphoric  ftcid  to  drop  o.oj  per  ceot  while  poluh  r 
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AveiagegoodB  cost  more  and  contained  lesa  plant  food  in  1SS5-S7  than 
in  1888-93,  while  during  the  past  5  veara  aven^  grade  and  cost  have  both 
been  less  than  in  former  years.  Average  Bellii^  pricee  leaaen  each  year, 
but  the  BhrinkagB  is  not  in  proportion  to  the  drop  in  the  cost  of  the  raw 
materials.  Nitrogen  cost  in  1S9S  bnt  three-quarters  and  available  phoe- 
phoric  acid  only  half  what  it  did  in  1885,  potash  remaining  the  same  in 
price.  The  average  goods  of  1886  "  valae  "  at  1898  prices  bat  64  per  cent 
of  what  they  figure  at  the  trade  values  of  the  year  ol  their  manufacture. 
Their  selling  price  to-day,  however,  probably  would  be  not  far  from  77 
per  cent  of  that  of  1885.  Good  reasone  exiat  tor  this  condition.  The  ex- 
penses, over  and  above  the  co?t  of  the  unmanipniated  raw  material  of  plant 
food,  entiled  by  the  present  system  of  manufacture  and  sale  are  little  If 
any  lower  now  than  they  were  in  years  gone  by;  hence  they  form  a  larger 
proportion  of  the  total  cost  of  commercial  fprtilizera  than  hitherto. 

Plant  food  in  mixed  goods  is  as  cheap  to-day  as  it  has  been  in  the  past. 
Yet  since  on  the  average  40  cents  on  a  dollar  is  paid  for  charges  other  than 
the  retail  cost  of  the  plant  food,  a  proportion  larger  than  has  been  hitherto 
met,  it  followB  that  the  buyer  of  mixed  goods  should  observe  the  relation  be- 
tween selling  price  and  valuation  even  more  carefully  than  in  the  past.  It 
is  equally  clear  that  the  direct  purobase  of  the  raw  materials  [nitrate  of 
soda,  cottonseed  meal,  dried  blood,  tankage,  dried  ground  fish,  ground 
bone,  acid  phosphate,  muriate  of  potaeh,  sulphate  of  potash,  etc)  for 
home  mixing  is  proportionately  more  profitable  to-day  than  ever  before. 
Attention  is  called  to  the  analyses  of  home  mixed  fertilisers  and  the  experi- 
ence of  Vermont  farmers  with  the  same  as  given  on  the  following  psget. 

VI.    ANALYSES  OF  MISCELLANEOUS  FERTlLIZEKa 

1.      HOMX  MIXTURBB. 

Most  users  of  commercial  fertilisers  buy  mixed  goods.  This  method 
of  purchase  Ib  frequently  the  best,  provided  wise  choice  is  nude.  The  well- 
informed  farmer,  however,  can  often  get  better  grades  at  lower  figniea 
by  buying  the  raw  materials  and  mixing  them  to  suit  his  special  needs. 
The  man  who  knows  what  he  wants  and  pays  cash  for  crude  stock  geW 
plant  food  for  much  less  than  does  the~credit  buyer  of  mixed  goods.  Many 
manufacturers  are  glad  to  cater  to  this  class  of  trade  and  to  make  quota- 
tions to  it.  They  find  it  quite  as  profitable  as  to  sell  at  higher  prices  on 
credit,  doing  what  is  essentially  a  hanking  business  for  their  customers. 
The  individual  farmer  himself  must  decide  which  method  of  purchase  beet 
meetB  his  conditions;  whether  as  a  matter  of  convenience,  and  to  avoid  the 
neceeBity  of  study,  a  little  bother  and  cash  payment,  he  will  pay  a  dollar 
for  60  cents  worth  of  plant  food,  or,  by  the  exercise  of  a  little  business 
energy  and  foresight,  get  from  SO  to  90  cents  worth  for  the  same  outlay. 


.V  Google 


Aniltbbs  or  Oomhbboial  Febtilizsks.  Ill 

The  state  law  governing  the  s&le  of  commercial  fertilizers  takes  no  cog- 
nizance of  erode  stock  and  does  Dot  interfere  with  the  freedom  of  purohase 
\ty  indivldoals.  Hence  the  farmer  may  bny  of  whom  pe  will  and  ie  not 
conflqed  to  trading  with  the  licensed  companies.  The  oddreBseH  of  such 
firms  as  are  licensed  to  sell  mixed  goods  in  ttiis  state  will  be  fonnd  on  page 
82.  Host  if  not  all  of  these  concerns  are  glad  to  quote  prices  on  raw  raate- 
lials.  The  addressee  of  other  firms  which  make  a  specialty  of  dealing  in 
crude  stock  will  be  furnished  on  application. 

Home  mixing  has  been  largely  practised  in  states  to  the  south  of  Ver- 
mont for  many  years  and  has  become  not  uncommon  here  within  the  past 
five  years.  The  proa  and  cons,  the  experience  of  New  Jersey  farmers,  the 
character  of  the  goods  made,  etc.,  were  commented  upon  In  Snlletin  47  of 
this  station.  It  has  seemed  worth  while  to  note  what  Vermont«rs  have  to 
say  of  home  mixing.  Attention  ie  called  to  the  following  table  showing 
analysefi,  calcalations,  valuationB  and  cost  of  16  home  mixed  fertilizers, 
3  made  by  the  station  for  its  own  use,  and  of  13  made  by  eight  farmers. 
The  flrat  7  were  made  in  W97,  the  last  9  in  1898.  Valuations  are  calculated 
using  the  trade  valoe  schedule  of  the  year  in  which  the  goods  were  made. 
In  most  cases  these  parties  have  sent  for  analysis  samples  of  the  crude  stocks 
used  and  have  furnished  the  formulas  on  which  the  goods  were  mixed, 
thus  enabling  calculation  of  what  the  goods  ought  to  contain  if  well  mixed. 

Sample  No.  5681  represents  a  lot  of  dove  guano.  Assuming  that  this 
sample  properly  represents  the  material,  it  is  a  very  rich  nitrogenous 
jnannre. 

Sample  No.  5599  represents  a  lot  of  mixed  rotted  u 
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study  of  the  foregoing  table  brings  out  the  following  points : 
I.  Mixing.  Mixing  has  been  done  on  the  farm  with  sufficient  even- 
ness for  most  purpoeee.  In  aevei&l  cases  no  analysts  of  the  crude  stock  was 
made,  and  averages  rather  than  actual  figures  were  used  in  calculating 
from  formulas-  The  comparisonB  where  analyses  are  at  band  are  as  a  rule 
reasonably  close,  yet  a  few  discrepancies  occur,  due  largely  it  is  thought  to 
the  lumpy  condition  of  either  the  potash  salts  or  the  nitrate  of  soda- 

ACTUAL  ANALVBtS  AS  COMPAKKD  W 


Nitrogen 

Total  Phos.  Acid 

Avail.  Phoa.  Acid 

Potash 

-0.20 

+0.19 

+0.25 

-0.42 

—a  26 

— 1.J2 

+0.32 

-0.36 

-0.27 

-    —0.66 

—0.17 

+0.28 

-0.14 

+0.44 

—1.01 

+0.17 

+0.02 

+0.63 

—1.11 

-0.86 

+0.08 

+0.33 

+0-27 

+0.06 

—1.46 

—1.00   ■ 

+0.08 

—0.16 

—0.45 

+0.13 

—2.91 

— 0.W 

1-0.16 

—0.31 

—0.35 

-0.43 

+  0.27 

-0.16 

+0.90 

-0.37 

+1.02 

-0.04 

-0.04 

2.  Grade  of  Good*.  The  goods  varied  decidedly  in  composition. 
Nitrogen  ranged  from  0  to  4.00  per  cent,  available  phosphoric  acid  from 
1.67 to  11.32  percent,  potash  from  1.31  to  13.31  per  cent.  Omitting  one 
sample  in  which  hen  manure  was  largely  used,  and  one  made  of  low  grade 
tankage  with  but  little  potash,  the  average  composition  was  as  shown  in  the 
following  table.  The  average  mized  goods  as  put  out  this  year  by  manu- 
facturers is  shown  also : 

coMPAKisoK  OF  ooMPosmoNe  of  bomb  ani 


Available 

Total  Phos-  Phoe-           Potash 

Nitrogen          phoric  Acid  phoric  Acid 
Average   of    14    home 

mixtures 2.67                     10.19  8.25             8.88 

Average  of   126  manu- 
facturers' mixtures      2.21                      10.91  8.83            3.81 

The  bome  mixtures  averaged  higher  in  nitrogen,  lower  in  phosphoric 
acid  and  more  than  twice  as  high  in  potash.  Twelve  of  the  16  samples 
were  in  every  sense  of  the  term  high  grade  fertilizers,  made  of  the  best  forms 
ofcrudestock  and  rich  in  plant  food.  They  averaged  far  better  than  a^-erage 
manufacturers'  mixtures  and  wer«,  as  a  whole,  as  good  as  the  best. 

3.  Fmcmdal  RemUt.  The  goods  represented  by  the  first  7  analyses 
were  made  in  1887,  while  the  remainder  were  mixed  in  1898.  Valuations 
are  figured  for  each  lot  using  the  schedule  of  trade  values  for  the  year  of 
its  mauu^ture.  Comparing  each  lot  with  the  average  for  manufacturers' 
'  goods  of  the  same  year  the  following  showing  is  made  : 
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FINAHCUL  00MF&BI8ON  OF   HOME  A>B    OF   KANCFACrnREBS'  MIXTDRm 

Value  of  plant 
Number  of  food  bought 

1897.  samples       Cost*     Valuation     foradolur 

Homemizturee 6  127.10  $26.19  |a97 

Manufacturers'  mixtures 134  29.19  19.47  0.67 

Brand  offering  most  plant  food 

for  a  dollar  in  134  brands...    1  36.00  SaST  a86 


Hoioe  mizturea ».    8  (27.10  131.62  O.Sl 

Manofacturera'  mixtures 126  29.04  17.86  0.61 

Brand  offering  most  plant  food 

foradollar  in  126brands...    1  37.00  29.12  0.79 

Both  yean  average  home  mixtures  cost.  $2.00  less,  and  valoed  from 
f4.00  to  |6. 75  more  than  average  manafacturers'  goods.  Both  years  more  plant 
food  was  bought  for  a  dollar  in  average  home  mixtures  than  was  bought 
in  the  brand  of  manufacturers'  goods  which  gave  the  most  plant  food  for 
the  cost.  The  saving  was  46  per  cent  in  1897  and  30  per  cent  in  1698.  This 
fihowit^  is  made  despite  the  fact  that  the  1898  average  is  seriously  lowered 
by  the  high  prices  paid  by  one  home  mixer  for  hie  raw  materials.  This 
party  bought  of  the  local  agent  and  paid  two  profits  instead  of  dealing  di- 
rectly with  the  manufacturer  and  paying  but  a  single  profit-  To  make  the 
saving  above  noted  the  home  mixer  is  called  upon  to  do  a  little  studying,  a 
little  shovelling  (costing  on  the  average  lees  than  a  dollar  to  the  ton  of 
mixture)  and  to  pay  cash.  It  is  safe  to  say  that  even  when  as  little  as  a  ton 
ie  used  hokb  uixikg  pays. 

Seven  of  the  eight  parties  (not  including  the  station),  whose  goods  fig- 
ure in  the  table  on  page  112  were  asked  a  series  of  questions  touching  the 
practicality  of  home  mixing.    Their  replies  are  summarized  below : 

1.  They  had  practised  home  mixing  for  2  years  or  less. 

2.  They  had  made  from  1  to  S  tons  yearly. 

3.  They  had  found  no  difficulty  in  getting  low  quotations. 

4.  They  had  found  no  difficulty  in  mixing. 

6.  The  mechanical  condition  (fineness)  of  the  goods  was  satisbctory  in 
6  cases ;  two  reported  lumpiness  of  the  nitrate  of  soda  an  obstacle  ;  one  of 
the  latter  overcame  this  by  having  the  nitrate  milled  before  using. 

6.  Three  estimate  cost  of  misii^  at  60  cents  a  ton,  three  at  a  dollar, 
while  one  states  that  the  work  was  done  at  odd  spells  and  makes  no 
money  estimate. 

7.  Five  state  that  the  goods  gave  good  field  results,  one  that  they  were 
the  beet  ever  obtained,  and  one  mixed  for  the  first  time  in  1886. 

8.  The  goods  were  used  on  com,  potatoes,  onions,  etc 

*C«t  doc*  not  Include  mlilBi  in  home  mlxEurei  or.  at  point*  remote  from  nllroadi. 
kaBlioK  fromdepot.  ch*rfc*  which  are  included  In  mannfactnren'  mlitnrc*. 
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9.  Six  state  that  homef  mbiiig  paid ;  one  mixed  for  the  first  time  in 
1898,  and  states  that  ii  field  reealta  are  Bati8factor7  it  will  prove  a  paying 
operation. 

10.  The  following  advantages  and  disadvantages  are  pointed  out  by  the 
seven  fanuerB. 

a.  Advantage* .'  Better  goods  for  less  money,  giving  as  good  or  bet- 
ter resolte  than  the  commercial  brands. 

Mixtm-ea  to  meet  special  needs  of  soil  or  crop- 
Gdncational  value. 

b.  DuadvaiUaga:    None. 

The  objections  to  this  method  of  buying  plant  food  moat  commonly 
urged  are : 

1.  That  not  enough  is  saved  to  make  it  pay. 

2.  That  farmers  cannot  make  perfect  mixtures. 

3.  That  taimers  cannot  formulate  mixtures  that  will  do  good  service. 

4.  That  it  is  a  fussy  and  costly  task  to  mix  the  goods. 

Most  of  these  objections  have  been  shown  in  the  past  to  he  fallacious, 
and  again  are  proved  to  be  without  basis  in  fact  by  the  cases  bete  cited. 
The  parties  whose  goods  have  been  analysed  at  this  station  did  make  it  pay, 
did  mix  with  a  suflScient  dc^;ree  of  evenness,  many  of  them  made  mixtures 
better  adapted  for  their  uses  than  the  majority  of  mixed  commercial  brands 
sold  in  the  state,  and  they  do  not  seem  to  lay  stress  on  the  difficulty  of 
mixing.  U  would  appear  as  if  the  final  objection  alone  is  worthy  of  consid- 
eration. Those  to  whom  it  appeals,  who  prefer  (o  buy  mixed  goods  rather 
than  raw  materials,  might  well  combine  and  buy  fcrtilizerB  of  specified 
composition  made  from  standard  crude  stock  on  competitive  bidding  by 
manufacturers.  This  method  of  purchase  is  laigely  in  v<%ue  in  some  local- 
ities and  is  decidedly  preferable  to  that  commonly  practised. 

F0BS1U1.AS  FOB  HOKB  HIXIKO, 

The  station  officers  are  often  asked  to  furnish  formulae  for  fertiliters. 
The  tableon  page  117  affords  a  sufBcient  variety  to  meet  most  Vermont  farm 
needs.  The  materials  nsed  therein  (nitrate  of  soda,  cottonseed  meal,  acid 
phosphate,  muriate  of  potash)  are  tboae  which  of  late  years  have  furnished 
available  plant  food  of  the  best  quality  at  lowest  rates.  Approximately 
one-third  of  the  total  nitrogen  in  each  formula  occurs  as  nitrate.  Equal 
weights  of  sulphate  of  potash  may  be  substituted  for  muriate  if  desired. 
Linseed  or  the  richer  brands  of  gluten  meal  may  replace  the  cottonseed 
without  much  reduction  in  the  nitrogen  percentage.  In  case  animatammo- 
nbtes  are  used  in  place  of  cottonseed  meal,  similar  quantities  of  medium 
grade  tankage  or  fish  scrap,  or  two-thirds  the  amount  of  dried  blood  or 
of  fiesh  meal  will  furnish  approximately  the  same  amount  of  nitrogen,  and 
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the  two  former  will  add  to  tbe  pboephoric  acid  percentage-  For  seeding 
■down,  ground  bone  may  be  used  to  advantage  in  place  of  some  of  the  cot- 
tonseed meal  and  acid  phoepbate. 

The  table  gives  formulas  in  whicb  relatively  small,  medium  and  large 
quantities  each  of  nitrogen,  available  phosphoric  acid  and  potash  are  com- 
Wned  with  varying  quantities  of  the  other  two  ingredients.  The  terms 
low,  medium  and  high  for  the  three  ingredients  cover  the  following  per- 
'Centagos. 

Nitrogen,  low,  1.2-1.&,  medium,    2-0-2.6,    high,    3.0-  4.0 

Available  Phosphoric  Acid,  ■   "    5.7-6.0,  "       7.4-8.4,       "       9.3-11.0 

Potash,  "    2.0,  "       4.5-5.0,      "        7.0-  6.0 

The  percentage  composition  of  the  crude  stock  baa  been  aeeumed  to  be 
:as  follows  :  nitrate  of  soda  15.5  per  cent  nitrogen,  cottonseed  meal  7.2  per 
cent  nitr<^n,  acid  phosphate  14  per  cent  available  phosphoric  acid,  mnriale 
of  potash  50  per  cent  potaah. 

Theoretically  there  may  be  27  combinations  made  in  the  manner 
described  each  di&rent  from  the  other.  Practically,  owing  to  the  large 
amount  of  material  other  than  nitrogen  or  phosphoric  acid  occurring 
in  cottonseed  meal  and  acid  phosphate,  goods  containing  3  per  cent  of 
nitrogen,  9.3  per  cent  available  phosphoric  acid  and  2  or  more  per  cent 
of  potash  cannot  be  made  from  these  mat«rial8.  Becourse  must  be  had  in 
such  cases  to  richer  ammoniates  {dried  blood,  flesh  meal,  etc.)  or  higher 
grade  phosphates  (dissolved  bone  black,  concentrated  phosphate,  etc.) 

Mixtures  in  which  cottonseed  meal  is  used  to  any  extent  have  as  a 
rule  a  peculiar  sandy  color,  caused  by  the  yellow  hue  of  the  meal.  They 
are  quite  unlike  in  appearance  to  any  mixed  brand  now  on  sale  in  this 
state.  Attention  is  called  to  the  statements  regarding  the  cheapness  of 
nitrc^n  in  cottonseed  meal  on  page  119. 

Hen  manure  ie  oft«n  used  in  a  sort  of  hybrid  home  mixture  compost 
This  material  often  works  in  nicely  in  this  manner.  It  should  not  be 
composted  with  lime  or  ashes  as  is  frequently  the  custom  on  Vermont 
farms,  as  this  serves  to  drive  ofi  a  large  share  of  the  nitrogen  and  to  lessen 
its  efBciency.    Plaster  or  acid  phosphate  do  not  injure  it  and  are  to  be  pre- 
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Belative  amount  in  fonnnla  of 

Pounds  in  8  ton 

Approximate 
opposition. 

t 

^1 

1 

■s 

ll 

ll 

1  ° 

.2 

£ 

1 

i 

Low 

60 
100 
170 
60 
100 
170 
60 
100 
170 
60 
100 
160 
60 
100 
150 
60 
lOO 
140 
60 
80 
60 
60 
60 
80 

280 
480 
750 

860 
850 
860 

80 
80 
80 
200 
200 
200 
32t 

31( 
80 
80 
80 
200 
200 

ax) 

320 
320 

280 
80 
80 
200 
180 
300 
280 

730 

490 
150 
610 
370 
30 
400 
250 

"380 
140 

"260 
20 

"iii 
"■30 

1.5 

2.5 

4. 

1.6 

2.5 

4. 

1.5 

2.5 

3.9 

1.6 

2.5 

3.6 

1.6 

2.5 

3.2 

1.5 

2.3 

3. 

1.5 

2.1 

1.3 

2. 

1.2 

1.8 

6. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6.7 
8.4 
8.4 
7.7 

a4 
8.4 
7.7 
8.4 
8.1 
7.4 

11. 

10. 

10.5 
9.6 

9.» 
9.3 

Medium  . 
High  

Medium  . 

"if* 

Medium  . 
4^   

2. 
2. 

Medinm  . 
High  ...*.. 

480  860 
750  860 
280  850 
480   850 
710  810 
2801200 
4801200 
67011100 
2801200 
4801200 
5501100 
280^1200 
430J1150 
5301050 
2801650 
41011430 
2401600 
39011350 

5. 
6. 

Uedium  . 
High  

8. 

7.8 

Medium  .. 
High  

Medium  . 

2. 
2. 

Medinm  .. 
Hi^  

5. 
5. 

Medinm  .. 
High  

8. 
7. 

Ifedinm  .. 
Low 

Uedium  ,. 

2. 

Uedium  .. 

4.5 

Medinm  .. 

» 

1320 

7. 

It  may  not  be  amiss  to  describe  briefly  the  process  of  home  mixing,  A 
tight  bam  floor,  platform  scales,  screen,  shovel  and  hoe  comprise  the  out- 
fit. The  materials  being  weighed,  screened  and  Inmpe  pulverized,  the 
most  balky  goods  (usually  the  acid  phosphate)  are  spread  in  an  oblong  pile 
from  6  to  12  inches  deep.  Upon  its  leveled  top  are  placed  oneabovQ  another 
the  other  iogredienta,  theresultingpileneembling  a  layer  cake.  The  pile  is 
tbeu  mixed  by  careful  shovelling,  the  shovel  cutting  down  through  all 
layers  eaob  time.  The  pile  is  then  leveled  again  and  the  operation  thrice 
re^ieated.    The  mixture  may  then  be  screened  again  if  desired. 

At  present  prices  for  erode  stock  and  for  mixed  goods  the  intelligent 
brmer  who  naes  a  ton  or  mon  yearly,  by  buying  and  mixing  nitrate  of 
■oda,  cottonseed  meal,  acid  phosphate  and  muriate  of  potash,  can  save 
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money  and  be  assured  of  as  good  a  fertilizer  as  can  be  made.  The  station 
stands  ever  read;  to  aid  and  advise  inquirers  on  this  aa  well  as  on  any  inal- 
ter  coimected  with  agriculture. 

2.      CRUDE  STOCK. 

Analyses  of  and  comments  upon  various  kinds  of  raw  materials  sold  in 
the  state  are  grouped  on  the  neit  few  pages.  The  user  of  commercial  fertil- 
izers is  urged  to  study  them,  to  familiarize  himself  with  the  various  mater- 
ials, and,  as  has  been  aptly  said  by  an  agricultural  writer,  to  think  in  terms 
of  Jiitn^n,  available  phosphoric  acid  and  potash  rather  than  of  phos- 
phate and  guano. 


(".) 


Sk 

Bought  of 

Sent  by  or  drawn  from 

Nitro^n 

Bowker. 

Bowker. 

Quinnipiac . 
Bradley 

Gr.  Eastern. 

Average 

1661 

Nine  samples  of  nitrate  of  aoda  ranged  in  composition  from  14.76  per 
cent  nitrogen  (a  very  low  figure)  to  16.07  percent,  in  cost  from  940  to  $47.50 
a  ton,  delivered  in  Vermont,  and  in  cost  to  the  pound  of  nitrogen  from  12.8 
to  15.4  cents,  avenging  14.2  cents- 

At  the  present  writing,  nitrate  of  soda  is  somewhat  higher  in  price 
owing  to  complications  arising  from  the  war.  It  is  mined  in  Chili,  is  ship- 
ped by  water,  and  if  captured  probably  would  be  coaBidered  contraband 
of  war  because  of  possible  use  in  the  manutactureof  explosives.  At  asual 
prices,  however,  it  is  acheap  and  h^hly  desirable  fonu  of  nitrogen. 
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Sent  hy  or  drawn  from 


4464  A.  N.  Terrill,  Morrigville 

4471  jH.  E.  &  D.  I.  Woodinfi,  Bt.Johnsbnrjr. 
6147  W.  R.  Ourtia,  Jericho 

4481 1  Experiment  Station,  Borlington 

4472|E.  T.  Ide,  Passninpsic. 
4473lGeorge  8hor      '      ' 
4474  Tower  Bros. 


4477!H.  a.  Slayton,  Morrisville 

4478;Geo.  G-  Bobiiwoii,  Woodstock.. 
4479  E.  W.  Buley,  Montpelier 


'     Average... 


6.73 
6.68 
7.44 


7.12 


2.97 
2.97 
3.60 
3.00 
809 
S.06 

8.12 
2.67 
3.07 
2-37 
2.96 


2-97 


1.81 


Twelve  eamplee  of  cottonseed  meal  contained  from  6.58  to  7.68  per  cent 
nitrogen,  from  2.37  to  3.60  per  cent  phoephoric  acid  and  from  1.65  to  2.07 
per  cent  potash,  and  sold  at  from  922  to  $23.60  a  ton.  Allowing  4}  cents  a 
pound  for  phosphoric  acid  and  potash,  the  nitrogen  cost  from  11.6  to  14.S 
cents  a  pound,  averaging  12.9  cents  a  pound. 

Vermont  farmers  seldom  think  of  cottonseed  meal  as  a  fertilizer,  yet 
hundreds  of  thousands  of  tons  are  thus  used  yearly  in  the  sooth  and  ]tizg& 
qnantitiee  even  in  New  England-  It  is  undoubtedly  better  to  feed  it  to  stock 
in  moderate  quantities,  enriching  both  ration  and  manure,  thus  getting  two 
retnme  for  one  expenditure.  But  where  more  nitrogen  is  needed  than  the 
manure  pile  eupplieB,  it  is  safe  to  say  that  at  the  prices  ruling  during  the 
past  few  years,  no  cheaper  source  of  readily  available  organic  nitrogen  has 
been  offered  in  small  qnantitiee  in  onr  markets  than  in  cottonseed  meal- 
The  schedule  of  trade  values  used  by  this  as  well  as  other  New  England 
stations  allows  14  cents  a  pound  for  organic  nitrogen  at  the  seaboard.  It 
has  cost  this  year  on  the  average  in  cottonseed  meal  delivered  in  Vermont 
but  12.9  cents  a  pound. 
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(b.)    MATERiAU  FimiasHtira  nitroobh  aitd  phosphoric  aod 

BONE   KRAL,    TANKAGE,    FIBH  SCRAP,    ETC- 
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Bone  Heal 
Bone  Mm 
Bone  Mea 
Bone  Mea 

Tankage!; 

TantBge;: 
Tankage.. 

PbhBcrap 
Ba.icSlaS 

K.Hilcbcock,  PilUrort 

Ingalta  Broa.   Lyndon 

GS.Keilon,  RutUnS. 

C,  W,  CoflFrao,  I,yndon»nie.. 

B.  W.  Barrows.  Donel. 

P.  Lavalle,   WUllfllon 

K.  S,  Brighara,  St.  Albana... 

E.  Hitchcock,  PilWford 

L.  1.  SandecsoD.  Hichgate.. 
Bip  Station,  BnriiaKtoa.... 
Geo.  AltkcD.  Woodatock.... 
R,  C.  Martin,  Bradford 

4S 

i 
i 

!-«  1  M-T 

Great  Extern.... 

FacificGuaiioCo';! 
Bowker 

Rab'taonA  Sfailand 

Bowker 

Great  Eaitem.... 

Troy  Iron  Works. 

l| 

Bone  Meal  as  now  Bold  is  uHually  the  residue  left  after  the  extrac- 
tion of  a  large  part  of  the  oitrogenoua  matter  in  the  form  of  glue.  Raw  bone 
meals  are  found  but  occasionally  in  the  trade  of  this  state-  Pure  raw  bone 
meal  (unless  fresh  or  moist  when  ground)  seldom  contains  much  less  than 
4  per  cent  nitrogen  or  much  more  than  26  per  cent  total  phosphoric  acid 

Tankage  is  the  dried  and  ground  residue  left  after  meat  scrap,  bone, 
tendons,  entrails,  in  short  the  refuse  of  slaughter  houses,  are  rendered  and 
the  fat  removed.  It  is  of  variable  composition  according  tothepreponder- 
ance  of  meal  or  of  bone.  No.  5580  is  of  low  grade,  of  local  manufacture  and 
hardly  a  tankage  in  the  proper  sense  of  the  term- 

Psk  Scrap  is  the  dried  and  ground  residue  left  after  expressing  the  oil 
from  the  menhaden  or  "poi^-"  fish.  It  is  comprised  of  flesh,  skin,  bones, 
etc. 

Batic  Slag  is  a  by  product  of  the  basic  Bessemer  steel  process.  The 
sample  analyzed  is  of  rather  low  grade. 

Six  samples  of  bone  meal  varied  from  1.81  to  3.81  per  cent  of  nitrogen, 
and  from  17  to25.iJ7  per  cent  total  phosphoric  acid.  None  ot  them  purport 
to  be  raw  bone-  Selling  prices  ranged  from  $25  to  $33  and  valuations 
from  117.51  to  127.29.  In  one  case  99  cents  worth,  in  another  but  63  cents 
worth  of  plant  food  was  bought  for  a  dollar. 

ilvesamplesof  tankage  varied  from  3.83  to  9.56  per  cent  nitrogen  and 
from  393 to  14.26  per  cent  total  phosphoric  acid.  Selling  prices  ranged 
trom$20.00to|29-30.  No  mechanical  analyses  were  made  and  valuation 
cannot  be  stated. 
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One  of  the  Sab  ecrapa  was  bought  in  carload  lot  at  a  price  wbich  deliv- 
ered 121  cents  of  plant  food  for  a  dollar. 

(e)      MATEBLA.LB   FDRNISHINS   AVAILADLB  PHOSPHORIC   ACID 
ACID   PHOSPHATE,  ETC- 


Sent  by  or  drawn  from 


pHOAPHOBic  Acid 


Brigham,  St.  Albana... 

E.  Hit«hcock,  PitlBford 

L.  J.  Sanderson,  Highgate  . 


Eaeten 
Bowker  .... 
Bradley  ... 


Geo.  Dow,  Cabot, 

W.  M.  Mitchell,  Mt.  Holly 

h.  F.  Fortney,  Plainfield.... 

E.  B.  Arbtickle,  E.Montpelier|l3.J 

W.  R.  Curtia,  Jericho  Center  '  *  ' 

Exp.  Station,  Burlington 


0-1818.38  ia20 
1613.23 
'4 13.40 
12  42.17 
S  14.76 
11 13-89 
5.3814.60 


For  several  years  available  phosphoric  acid  has  ruled  cheaper  as  acid 
phosphate  (dissolved  South  Carolina  or  Florida  rock)  than  in  the  form  of 
dissolved  bone  black,  yet  is  thought  to  poasees  as  much  agricultural  value 
in  the  former  as  in  the  latter  form.  Twelve  quotations  on  ton  lota  delivered 
at  Vermont  depots  averaged  B.l  cents  and  6-7  cents  pet-  pound  of  available 
phosphoric  acid  in  acid  phosphate  and  in  dissolved  bone  black  respectively. 
The  former  figuie  is  equivalent  to  about  4.7  cents  f.  o.  b.  seaboard  points. 
The  range  of  acid  phosphate  quotations  is  from  5.8  to  6.7  cents,  of  bone 
black  from  6.2  to  7.0  cents. 

Seven  acid  phosphates  ranged  from  13.23  to  14.98  per  cent  avail- 
able phosphoric  acid,  while  2  dissolved  bone  blacks  contained  17.03 
and  18.20  per  cent.  They  cost  delivered  from  fl4  to  fl7.50  for  aci^ 
phosphate,  and  ^1.50  for  bone  black.  A  pound  of  available  phosphoric 
acid  in  the  former  cost  from  4.6  to  6-8  cents  a  pound  delivered  in  Vermont 
averaging  6.4  cents,  while  that  in  bone  black  cost  5.9  and  6.2  cents.  Avidla- 
ble  phosphoric  acid  in  acid  phosphate  has  been  offered  in  lower  New  Eng- 
land and  in  the  Middle  States  as  low  oe  4  cents  a  pound  and  has  been  bought 
during  the  past  year  at  points  having  water  freight,  in  large  lots  for  cash 
and  upon  competitive  bidding  at  but  little  over  3  cents. 


n  pbmpbale  rock  or  bona  blick  dlMolvcd  with 
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(d)     MATERIALS.  FUBHISHINa  P0TA8B- 
POTASH  ftALIB. 


Il 

Material 

Bought  of 

Sent  b;  ot^drawn  from 

Potash 

Muriate.. 

Sulphate. 
Kaiijjt 

Bowker. 

P.  G.  Co.'.'.'.'.' 
Qninnipiac. 

Bowker 

Bradley 

Gr.  EasWra. 
Beed 

6610 

G.  C.  Hubbard,  Bpnngfield 

60.80 

6966 
6163 

E.  B.  Arbuckle,  E.  Montpeiier. 

Experiment  Station,  Burlington 

50.40 
49.  TO 

Bowker 

Bradley!'.;.;!; 

Lister 

Gr.  Eastern. 

Eleven  aamplee  of  muriate  of  potash  varied  in  potash  from  47.70  to 
63.05  per  cent,  in  cost  from  $40  to  t^  a  ton,  potash  costing  from  4.1  tol6-2 
cents  a  pound  delivered  in  Vermont,  and  averaging  4.4  cents. 

In  the  two  samples  of  sulphate,  which  were  almost  identical  in  oompo- 
eition,  the  potash  cost  4-9  cents  a  pound  delivered. 

Four  samples  of  kainit  varied  in  potash  from  11.48  to  12.70  per  cent,  in 
cost  from  $12.50  to  $16  a  ton,  potash  costing  from  4.9  to  7  cents  a  pound 
delivered,  averaging  6.9  cents. 

The  potash  salts  are  all  products  of  mines  located  at  or  near  Stassfurt, 
Germany.  The  muriate  and  high  grade  sulphate  are  refined  and  concen- 
trated, while  kainit  is  a  crude  salt. 

'  For  tobacco,  sugar-beets  and  sometimes  for  potatoes,one  should  choose 
sulphate ;  for  other  crops  the  cheaper  muriate  iff'usuallyjas  satisfactory.  It 
is  doubtful  whether  the  other  salts  in  kainit  compensate  for  the  high  ccet 
of  the  potash. 
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WOOD    ASHB8. 
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6563  Leached 

H.  H.  Hough,  Burlington 

0.22 

0.82 

l.W 

5664 

Canada 

T.  L-  Jobnson,  Dummer 

3.87 

0.88 

4.85 

i'.'ii 

10.66 

t&m 

6666 

3.99 

1.18 

5.17 

1.38 

13.99 

9.50 

6506 

Vermont 

E.  A.  Smith,  Woodstock. 

6.25 

0.81 

7.06 

2.06 

11,40 

8.00 

5667 

6.23 

1.13 

7.36 

1.91 

13.05 

8.00 

6568 

7.65 

1.23 

1.92 

4.26 

8.00 

6669 

W.  V.  Farr,  Buck  Hollow.'.'..." 

3.55 

0.66 

4.21 

2.71 

10.44 

6S70 

Canada 

F.  H.  Atwood,  Westmiflter  Sta. 

4.36 

1.50 

5.86 

1.29 

10.12 

iaw 

6671 

Vermont 

3.34 

1.99 

5.33 

2.64 

10.90 

10.50 

6572 

Canada 

3.01 

0.57 

3.68 

1.44 

10.61 

10.00 

6673 

New  H'p. 

4.53 

1.61 

6.14 

2.95 

17.36 

11.00 

5574 

Vermont 

A.  A.  Dunklee,  So.  Vernon.... 

C.16 

1.07 

7.23 

3.22 

13.21 

11.00 

6575 

6.30 

0.78 

7.08 

1.8« 

7.79 

11.00 

6676 

Canada 

5.41 

0.54 

5.95 

1.64 

6,90 

9.50 

5577 

4.09 

1.54 

5.63 

1.77 

10.88 

9.60 

6578 

6.09 

0.24 

5.33 

1.99 

11.56 

9.60 

6679 

4.08 

0.67 

4.65 

1.92 

11.75 

9.50 

6594 

Vermont 

N.  B.  Powers,  Leicester  Juac 

5.29 

2.19 

7.48 

3.10 

13.51 

6596 

E.  A.  Smith,  Woodstock 

6.W 

0.84 

7.74 

2.90 

6.50 

"eioo 

5606 

6.20 

0.08 

6.28 

2.08 

7.37 

6607 

" 

8.56 
5.25 

0.53 
0.99 

9.09 
6.24 

3.16 
2.19 

10.82 
10.65 

Aven^  (except  6663) 

Twenty  samples  of  wood  ashee,  said  to  be  unleached,  varied  from  3.01  to 
8.56  per  cent  soluble  potash,  3.58 to  9.09  per  cent  total  potash,  1.29  to  3.22 
per  cent  total  phosphoric  acid  and  averaged  5.25,  6,24,  and  2.19  per  cent  ■ 
in  the  same  it^redients. 

Wood  ashes  are  used  quite  largely  on  the  east  side  of  the  atate  particu- 
larly in  the  Connecticut  valley.  Considered  as  a  source  of  potash  only 
they  are  expeneive  goods  at  ruling  prices.  It  should  be  remembered,  how- 
ever, that  the  good  results  often  obtained  by  their  use  are  quite  as  apt  to  be 
due  to  their  mechanical  effect  upon  the  soil,  or  to  their  lime  content,  as  to 
the  potash  they  contain.  All  aeheB  contain  carlx)nate  of  lime,  which, 
unless  they  are  seriously  adulterated  by  sand  and  earth,  is  usually  not  so 
variable  in  its  percentage  as  is  the  potash.  In  60  of^  samples  reported 
on  by  the  Connecticut  station  for  the  past  3  years  tbe  percentages  of  lime 
(CaO. )  have  ranged  between  27.3  and  38.8,  averaging  33  per  cent.    If  4} 
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cents  a  pound  are  allowed  for  soluble  potash  and  for  pboephoric  acid  in 
average  uhes,  coeting  |10  a  ton  delivered  it  leaves  13.30  for  the  linie,  or  50 
oents  a  hundred,  which  is  quite  an  advance  on  the  price  for  lime  in  Vei^ 
mont  markets.  Hence  it  may  be  fairly  questioned  whether  at  ruling  prices 
average  ashes  are  as  cheap  as  sources  of  potash,  phosphoric  acid  and  lime 
as  are  muriate  of  potash,  acid  phosphate  and  lime. 

Attention  is  called  to  the  very  low  potash  contents  of  the  leached  ashes 
(No.  5663).  These  goods  were  quite  wet,  weighed  heavily  to  the  bushel 
and  the  price  asked  was  more  than  half  the  cost  of  a  good  grade  of  un- 
leached  ashes. 
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BDILETIN  NO.  66. 

CLUB-BOOT  AKS  BLACK  KOT-TWO  DISEASES  OF  THE 

CABBAOE  AKD  TTTSNIF. 


I.     SUMMARY. 

n.  Club-root  and  black  rot,  destmotiTe  diieaaei  of  theoabbage, 
-turnip  and  allied  plants,  are  tlireat«imig  to  become  widespread  in 
Tennont.    They  are  easily  suppressed  if  taken  in  season.    Pa^  5. 

TTT  Clnb-ioot  is  a  curious  malformation  of  the  roots,  wbich  mins 
the  plants  by  preventing  the  absorption  of  water  and  foods.  It  was 
probably  introduced  into  this  country  from  Enrope,  and  is  spreading. 
It  has  been  observed  in  Vermont  only  recently.   Pag^es  5-6. 

Clubbing  of  roots  is  due  to  their  invasion  by  a  parasite  which  stim- 
ulates  them  to  abnormal  ^owth.  This  parasite  onoe  established  in 
the  soil,  is  very  difficult  to  exterminate.     Pa^  6. 

The  parasite  is  perpetuated  over  winter  by  spores  whioh  are  formed 
in  vast  numbers  in  the  clubbed  roots.    Pag:e  7. 

These  germs  pass  uninjured  into  the  manure  of  stock  fed  upon  club- 
bed roots,  and  ttie  use  of  such  infected  manure  is  one  of  the  common- 
est ways  of  introducing  the  germs  into  the  soil.  Another  way  is  with 
roots  b^nsplanted  from  infested  soil    Page  7-9. 

The  disease  attacks  numerous  plants  of  the  mustard  family,  includ- 
ing various  common  garden  vegetables,  flowers  and  weeds.  This  aids 
in  its  spread  and  perpetuation.  It  can,  however,  live  a  number  of 
years  in  the  soU  independently  of  any  host  plant    Pages  9-10. 

Eemediat  Measures:— 1.  Remove  all  clubbed  roots  from  the  field 
and  destroy  them  by  burning  or  burial,  or  boil  them  if  to  be  fed  to 
stock.  2.  Flow  infected  soil  deeply.  3.  Rotate  crops,  i.  Suppress 
all  weeds  of  the  mustard  family.  5.  Apply  lime,  75-150  bushels  per 
acre,  in  autumn  before  planting  cabbages  or  turnips.    Pages  10-12. 

17.  Black  rot  of  cabbages,  etc.,  a  recently  recognized  disease,  has 
"been  observed  in  numerons  Vermont  fields.    Pages  13-14. 

It  is  caused  by  bacteria,  which  invade  the  vessels  of  leaves  and 
stem.  The  diseased  plants  are  weakened  or  die  of  a  sort  of  dry 
rot.  The  blackened  condition  of  the  invaded  veins  is  the  surest  sign 
of  the  disease.  It  is  not  to  be  confused  with  the  common  wet  rot. 
Pages  14-15. 

The  germs  pass  the  winter  in  the  soil,  or  in  the  manure  if  diseased 
plants  are  fed  to  stock.  They  re-enter  the  cabbage  plants  throi^'h  the 
water  pores  or  insect  punctures.  Page  15. 

Remedial  Measures:— 1.  Rotation  of  crops.  2.  Care  in  selection  of 
manure.  3.  Suppression  of  cabbage  insects.  4.  Removal  and  de- 
struction of  spotted  leaves  in  the  early  stages  of  the  disease  and  of 
entire  plants  if  the  stem  is  invaded  Pages  15-16. 
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I  CABBAGE  PLANT  SHOWING  CLUB-ROOT. 

ri  were  cul  off  in  order  to  reduce  the  site  before  phologiaphing. 
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Club-Root  and  Black  Rot. 


INTRODUCTION. 


The  attention  of  the  experiment  station  has  recently  been  called  to  two 
seriODS  diseases  of  the  cabbage,  turnipand  allied  plants,  namely,  club-ruotand 
black  lot.  It  is  believed  that  these  maladies  are  not  as  yet  generally  dis- 
tributed through  Vermont  although  occurring  in  many  places  in  the  state. 
Inasmuch  as  both  of  them  can  be  held  in  check  by  inexpensive  measures 
where  recognized  and  prompily  dealt  with,  it  is  believed  (hat  the  present 
bulletin  is  a  timely  one.  It  aims  chiefly  to  warn  gardeners  of  the  danger  aad 
point  out  methods  of  prevention. 

III.  c;lub-root. 

1.      NATURE  AND  OCCURRENCE. 
WHAT  IS  CLUB-ROOT? 

It  is  one  of  the  most  curious  of  plant  maladies,  and  remained  for  many 
years  one  of  the  most  mysterious  alike  to  the  practical  cultivator  of  crops  ajid 
to  the  sciencilic  student  of  their  diseases.  It  occurs  most  commonly  and 
conspicuously  on  cabbages  and  turnips,  although  it  is  by  no  means  restrict- 
ed to  these  two  vegetables.  The  appearance  of  badly  diseased  roots  of  cab- 
bage is  well  shuwa  in  figure  1,  and  of  turnip  in  figure  2.  Later  figures  illus- 
trate similar  attacks  on  some  other  common  plants.  As  clearly  shown  in 
these  cuts,  the  roots  of  the  diseased  plants  are  curiously  and  monstrously 
deformed.  It  is  this  which  has  given  to  the  malady  various  graphically  de- 
scriptive popular  iMmes:  "club-root"  and  "club-foot"  in  America,  "finger- 
and-toes"  in  England,  and  "Kohl-hernie"  (cabbage-hemia)  in  Germany. 

As  a  result  of  their  diseased  condition  clubbed  roots  are  unable 
longer  to  perform  their  functions  of  supplying  the  leaves  with  water  and 
crude  foods  from  the  soil.  The  most  cousplcuous  symptom  of  the  trouble 
is  the  resulting  wilt  of  the  leaves  of  diseased  plants  on  hot  days.  As  soon 
as  the  roots  are  badly  clubbed  such  plants  begin  to  fall  behind  their  fellows 
and  either  make  a  sickly  growth,  leading  to  a  worthless  crop,  or  else  die 
altogether.  Since  it  is  a  contagious  disease  and  comparatively  new  to  Ver- 
mont it  may  well  be  asked, 

WHAT  IS  ITS  HISTOR^ 

In  Great  Britain  it  has  been  known  for  a  century  and  more  as  the  most 
troublesome  obstacle  to  the  grower  of  the  turnip  and  cabbage.  Its  history 
on  the  continent  of  Europe  does  not  date  back  quite  so  fsi.  There  is  litUe 
question  that  it  was  introduced  into  America  from  some  European  source,  as 
its  first  appearance  here  was  noted  in  the  eastern  United  States,  whence  it 
it  slowly  spreading  to  other  parts  of  the  country.  It  has  long  been  known  to 
the  market-gardeners  of  New  York  and  vidnity  but  is  attracting 
more  and  wider  attention  each  year  as  the  damage  caused  by  it  there  and 
elsewhere  is  increasing. 
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In  Vermont. — There  was  an  outbreak  of  club-root  upon  the  old  experi- 
ment  farm  soon  after  the  establishment  of  the  station  there.  This  was 
promptly  suppressed,  however,  and  it  has  given  us  no  trouble  since.  Rumors 
of  its  occurrence  id  Vermont  have  reached  this  station  from  time  to  time 
but  in  the  absence  of  specimens  or  more  definite  information  wc  have  re- 
tnained  iu  doubt  as  to  their  authenticity. 

In  August  1897,  a  letter  came  from  Mr.G.  A.  Terrill  of  Underhill  Center 
stating  that  liis  cabbage  crop  was  a  failure  and  that  neither  he  nor  others  in 
that  vicinity  had  succeeded  in  raising  cabbages  for  three  years  past.  Accom- 
panying the  letter  was  a  specimen  similar  to  figure  1,  which  showed  the 
trouble  to  be  club-root. 

Personal  investigation  confirmed  Mr.Terrill'sreportofthe  very  general  oc- 
currence of  the  malady  in  the  vicinity  of  Underhill  Center.  It  has  also  been 
found  in  a  number  of  places  near  Burlington  and  certain  observations  lead 
to  the  belief  that  it  is  probably  not  uncommon  in  the  gardens  of  this  city. 
Further  reports  have  also  come  to  us  during  the  year  of  its  presence  iu  other 
parts  of  the  state.  Intelligent  watchfulness  is  evidently  needed  to  prevent 
its  very  general  distribution.  The  reasons  for  this  latter  conclusion  will 
become  more  evident  as  its  modes  of  dissemination  are  discussed. 

WHAT  CAUSES  CLUB-ROOT  ? 

These  curious  malformations  of  the  roots  result  from  their  invasion  by  a 
parasite*  of  so  low  an  organization  and  curious  a  character  that  scientists  are 
in  doubt  whether  to  call  it  a  plant  or  an  animal.  If  this  organism  is  once 
introduced  into  the  soil  it  is  almost  impossible  to  eradicate  it  totally,  as  it  is 
capable  of  developing  and  of  living  there,  for  some  years  at  least,  independ- 
ently of  the  cabbage  or  other  host  plants.  Apparently,  however,  it  cannot  so 
live  beyond  a  limited  time,  perhaps  three  to  five  years. 

If  cabbages,  turnips  or  allied  plants  are  growing  in  such  infested  soil  the 
parasite  invades  their  roots.  Once  inside  it  grows  and  multiplies  very  rap- 
idly until  it  occupies  the  root  system  more  or  less  completely.  Such  roots 
are  stimulated  to  the  curious  abnormal  developments  shown  in  figures  1 
and  2. 

The  progress  of  the  disease  is  so  rapid  that  seedling  cabbages  grown  in 
infested  soil  will  often  be  badly  clubbed  before  they  are  large  enough  to 
transplant    Four  or  iive  weeks  is  ample  time  for  the  clubbing  of  every  root 


•  PlaimediofiAora  Brassiau  Wor.  This  it  a  microscopic  oiganiini,  ]bt| 
complex  than  the  bacteria,  but  less  so  than  the  true  fungi.  Its  character  a 
lalioD  lo  the  clul>bing  of  roots  was  delermined  in  1876,  bj  Woronin,  a  Russi 
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Club-Root  and  Black  Rot. 
how  do  the  germs  pass  the  winter  ? 

Microscopic  examination  of  the  roots  sent  in  by  Mr.  Terrill  i 
showed  that  the  parasite  had  already  passed  into  its  winter 
condition,  and  that  the'  '■      •'rX~ 
were  filled  with  countk 
the  spores  or  reproduc  ■ 
pearing  as  tiny  spherical'. i 
ing  all  the  distorted  eel    ' 
Daring  its  winter  rest  ei. 
rounded  by  a    protect, 
which  doubtless  better- 
withstand  the  extremes' 
drought  and  other  adv^ 
with  which  it  may  meet^ 
normally  remain  thus  i 
a  dormant  or  resting  st' 
lowing  spring,  when,  ■ 
if   the  clubbed  roots 
containing  them    are 
allowed  to  remain  in 
the    soil    and  decay, 
tbey  are  freed  to  resi" 
They    are  then  capab, 
through  the  soil  and  of 
any  new  host-plant  witl' 
contact. 

HOW  ARE  THE    GERM  •* 

In  all  cases  of  rece:    ^ 
root     which  came  unc     ■ 
past  season  the  souro 
the  germs  was  traced    i 
or  to  plants  brought  fro 

ia.)  Inmanun.-\\ 
common  to  throw  any 
into  the  pig-pen  or  cowi 
the  course  of  farm  ec 
generally  the  face  of  clu 
cabbage  or  turnip.  . 
wise  to  inquire  whether  *i 
destroyed  by  passing  through  the  dl' 


2.      TURNIP  SHOWING  C 
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gesdve  tract  of  such  ao  animal  ?  Halsted,*  of  the  Nen  Jersey  station,  put  this 
question  to  the  test  some  two  years  ago  by  reeding  to  a  heifer  a  bushel  of 
clubbed  turnips  and  applying  the  resulting  manure  to  an  experimental 
plot  sown  with  turnips.  Every  root  grown  upon  the  soil  thus  manured  was 
badly  clubbed,  whereas  the  a.djoining  unmanured  plants  remained  sound. 

The  practical  danger  of  the  use  of  contaminated  manure  is  shown  by  the 
following  case.  There  is  a  garden  Immediately  adjoining  the  experiment 
station  ollice  where  cabbages  and  related  plants  hav;  been  grown  for  yean 
with  no  trace  of  club-root.  Last  spring  the  owner  bought  a  quantity  of  dty 
manure  from  ao  unknown  source  and  applied  it  to  this  soil.  Every  cabbage 
and  cauliflower  grown  in  that  garden  this  summer  was  destroyed  by  dub- 
root,  and  as  the  seedling  plants  were  all  home-grown,  the  owner,  rightly,  we 
believe,  concludes  that  the  germs  of  the  disease  were  introduced  in  the 

An  experience  of  Mr.  Terrill  at  Underbill  Center  the  past  season  furnishes 
further  evidence  along  the  .tame  line.  Discouraged  by  the  failures  of  several 
seasons  from  again  placing  turnips  or  cabbages  in  his  garden,  he  brake 
up  a  piece  of  grass  land  upon  which  to  plant  these  crops.  This  sod  had  not 
been  plowed  within  his  memory;  moreover,  il  was  situated  on  a  steep  hillside 
where  it  could  receive  no  drainage  waters  from  any  infested  soil.  To  insure 
a  good  crop  Mr.  Terrill  gave  it  a  heavy  dressing  of  stable  manure.  Unfor- 
tunately this  manure  came  from  stock  to  which  he  had  the  previous  autumn 
fed  the  diseased  roots  from  his  garden.  The  results  were  disastrous.  Every 
cabbage  and  turnip  plant  grown  upon  this  piece  was  badly  clubbed,  and  even 
the  seedling  cabbages  started  here  and  removed  to  clean  soil  carried  the  dis- 
ease with  them  and  were  ruined  thereby. 

These  experiences  agree  with  those  of  other  gardeners  with  whom  we 
have  talked,  and  show  that  the  dubbed  roots  should  not  be  fed  to  stock,  or 
if  this  is  done  the  resulting  manure  is  to  be  regarded  as  filled  with  the  germs 
and  used  accordingly.  It  also  shows  the  danger  of  buying  manure  from  an 
unknown  source  or  from  animals  fed  indiscriminately  upon  garden  wastes. 

(^)  With  seediing plants  and  nursery  stock. — Seedling  cabbages  which 
are  grown  upon  infested  soil  are  probably  the  most  common  carriers  of  the 
germs.  These  will  often  become  badly  diseased  before  their  removal  from 
the  seed-bed,  but  unless  the  roots  are  conspicuously  deformed  they  may  pass 
through  the  hands  of  an  ignorant  or  unscrupulous  dealer  and  into  the  gardens 
-of  unsuspecting  purchasers.  Hence  the  source  and  condition  of  cabbage 
plants  bought  in  the  marketshould  be  always  amatter  of  inquiry. 

Another  danger  harder  to  guard  against  was  brought  to  our  attention  the 
past  season  by  the  experience  of  a  Burlington  gardener.  He  is  one  of  the 
leading  market-gardeners  of   the  place,  and  has  grown  large  numbers  of 

•N.  J.  Eip.  Sia,  Rpi.  17  (1896),  p.  307. 
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.cabbages  in  past  years  without  a  trace  of  the  disease.     Last  July  he  reported 
that  a  portion  of  the  plants  on  one  field  of  cabbages  and  cauliflowers  were 
■entirely  clubbed.     Upon  visiting  the  place  a  puzzling  aUte  of  affairs  was 
found.    The  piece  ofland  in  question  was  perhaps  20  rods  long  by  10  wide. 
The  rows  ran  east  and  west,  the  longer  way  of  the  field.     Beginning  at  the 
Donh  side  the  plants  on  about  one-half  the  width  of  the  field  were  badly  club- 
bed, while  the  plants  of  the  south  half  were  perfectly  healthy.  How  could  this 
be  explained  ?    Both  the  grower  and  the  writer  puzzled  over  the  matter  for  a 
time.     All  the  plants  in  the  field  were 
home-grown  and  from  the  same   seed- 
bed. The  entire  field  bad  been  manur- 
ed alike.     No  cabbages,  turnips  or  re- 
lated plants  had  been  grown  on  this 
soil  for  years  and  no  club-root  had  ever 
been  seen  on  the  place.     Tracing  the 
possible  sources  of  infection  back  year 
by  year,  it  suddenly  occurred  to  the 
owner  that  in  1895,  three  years  before, 
he   had   grown  celery   on   the    entire 
piece.    In  setting  it  out  he  had  used 
his  home-grown  seedlings  on  most  of 
the  field  but  ninning  short  of  these 
he   had   bought  enough  from  a  grower 
in  the  lower  Hudson  valley  to  fill  out 
the   piece.       Upon     measurement    he 
found  that  the  area  now  showing  club- 
bed roots  coincided  v«ry  closely  with 
the  area  upon  which  those  purchased 
celery  plants  were  put.      The  region 
from  which   these  plants  came  is  very 
generally  infested  with  the  club-root 
and  there  seems  abundant  reason   for 
believing  that  the  germs  were  brought 
into  the  soil  upon  the  roots  of  these 
celery  plants.    The  proof  of  course  lacks  positiveness,  but  there  is  no 
doubt  that  enough  soil  is  carried  on  such  roots,  in  the  process  of  transplant- 
ing, to  thoroughly  stock  the  soil  in  which  they  are  set.      When  one  realizes 
this  and  considers  the  general  traific  and  exchange  in  nursery  stock,  the 
wonder  is  that  the  germ  Is  not  more  widely  introduced  than  is  the  case. 

WHAT  PLANTS  ARE  ATTACKED? 

So  far,  mention  has  been  made  of  three  common  garden  vegetables  which 
are  liable  to  the  club-root,  namely  cabbage,  cauliflower  and  turnip.  These  are 
all  members  of  the  mustard  lamily.    This  family  is  a  large  one  and  its  mem- 
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ben  show  close  relationship.      It  includes  the  various  kales, 
mustards,  shepherd's  purse,  radish,  cresses,  pepper-grasses, 
sweet  alyssum,  etc.     It  is  important  to-nate  that  a  large 
ber  of  the  plants  of  this  aumerous  family  may  serve  as  hosts 
of  the  club-root  parasite. 

In  order  to  gain  more  exact  information  regarding  this,  Hal- 
Sted*  grew  those  already  mentioned  and  various  others  in  ad- 
dition upon  soil  containing  the   dub-root  germs. 
He  found  the  following  among  the  kinds  to  be- 
come clubbed : 

yegetabUs. — Cabbage,  cauliflower,  b  r  u  s  s  e  1  s 
sprouts,  garden  kale,  turnip,  ruta-baga,  white  mus- 
tard, radbh. 

Fkwers. — Candy-tuft,  sweet  alyssum.  Clubbing 
has   also  been  observed  on  the  garden  stock  in       4. 

Weeds. — Shepherd's  purse,  wild  pepper-gras^,  penny 
tard,  hedge  mustard,  wild  kale,  charlock,  false  flax. 

HOW  LONG  WILL  THE  GERMS  LIVE  IN  THE  SOU-  ? 

It  is  a  matter  of  much  practical  importance  to  know 
how  long  the  germs  of  club-root  live  in  the  soil  if  no 
cruciferous  plants  are  grown  upon  it  In  other 
words  how  long  will  it  take  to  "starve  them  out"? 

Potter,t  an  English  botanist,  is  conducting  some 
experiments  to  detenrine  this.  He  has  found  that 
Ihey  persist  at  least  two  years  in  soil  upon  which 
no  host  plant  is  allowed  to  grow,  and  it  is  probable 
that  they  will  do  so  considerably  longer.  Halsted'st 
experiments  have  led  him  to  similar  conclusions. 

2.      REMEDIAL  MEASURES. 

Destruetion  of  the  germs  in  the  ciuibed  roots.— 
The  danger  from  feeding  clubbed  roots  to  stock  or 
from  throwing  them  into  the  compost  pile  has  al- 
ready been  explained.  It  is  equally  clear  that  they 
5.  HEDGE  MUSTARD  should  not  be  allowed  to  remain  to  decay  on  the 
WITH  CLUBBED  ROOTS  ^surface  of  the  soil.    What,  then,  shall  be  done  iritfa 

•N.  J.  Eip.  St».,  Rpt.  17  (1896}.  p.  309. 

tPotter,  Jour.  Newcrafle  (Eng.)  Fanners"  Club.  1896. 
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them?  If  there  are  only  a  few  roots  ttiey  may  be  burned.  If  the  quantity- 
precludes  burning  ibey  may  be  burled  or  cooked.  Halsted  boiled  diseased 
roots  three  hours  and  found  all  germs  destroyed.  Such  cooked  plaats  may 
safely  be  fed  to  stock,  and  probably  a  much  shorter  period  of  boiling  would 
suffice  to  destroy  the  parasite. 

Potter  found  that  when  the  gertns  were  buried  in  the  soil  six  inches  or 
deeper  they  soon  perished.  It  is  inferred,  therefore,  that  deep  burial  in  soil 
where  there  is  no  dr^nage  outlet  is  a  safe  way  to  dispose  of  clubbed  roots. 

Deep  plawing. — Potter's  results  also  emphasize  the  importance  of  very  deep 
plowing  of  infested  soil.  This  should  be  done  in  the  autumn,  the  object 
being  to  bury  all  the  germs  at  least  six  inches  deep.  It  is,  of  course,  impos- 
sible in  practice  to  completely  accomplish  this  result,  but  deep  plowing  is 
advised  in  connection  with  the  use  of  lime  as  recommended  below. 

RotatioK  of  crofii. — The  importance  of  this  is  aJready  evident.  Infested 
soil  should  be  heavily  seeded  to  grass  or,  for  a  number  of  years  at  least,  planted 
to  crops  which  do  noCserve  as  hosts  for  the  club-root.  It  Is  said*  that  in  Scot- 
land where  turnips  are  necessary  in  all  crop  rotations,  "a  four  year  rotation 
does  not  give  complete  exemption  from  this  disease,  neither  is  fivejears. 
considered  quite  a  safe  interval,  but  seven  years  is."  A  list  of  cultivated 
plants  which  should  be  excluded  from  the  land  during  this  interval  is  given 
on  the  opposite  page. 

The  suppression  of  cruei/eroui  weeds. — The  farm  laborer  who  weeded  one 
large  cabbage  field  under  observation  the  past  summer  said  that  he  had 
found  every  kale  plant  growing  in  that  field  to  be  clubbed.  It  is  evident  that 
infested  soil  should  be  kept  entirely  free  from  kale,  wild  mustard,  shepherd's 
purse  and  the  related  weeds  mentioned  on  the  opposite  page. 

Lime. — The  best  practical  measure  for  the  prevention  of  club-root  in  soil 
that  contains  the  germs  is  the  liberal  application  of  lime. 

Halsted, t  after  several  years  experimentation  at  the  New  Jersey  station, 
advises  that  from  7S  to  160  bushels  per  acre  of  air-slaked  lime  be  applied 
broadcast  in  the  autumn.  This  should  lie  on  the  surface  over  winter  and 
be  worked  thoroughly  into  the  soil  in  the  spring  before  planting. 

The  importance  of  applying  the  lime  some  months  before  planting  was 
clearly  shown  in  his  experiments.  Thus,  in  1893,  (he  crops  on  a  cer- 
tain field  were  badly  clubbed.  On  April  24,  1894,  lime  was  applied  in 
amounts  varying,  on  different  plots,  from  37^  to  150  bushels  per  acre.  May  2, 
six  days  later,  turnips  were  sown  and  cabbage  plants  set  there.  The  results 
showed  that  the  lime  had  not  time  to  act  as  some  of  the  roots  were  clubbed 
even  on  the  heavily  limed  soil.  These  plants  were  removed,  the  application 
of  lime  repeated  and  second  crops  of  both  turnips  and  cabbages  started  on 

•TubeofandSmilh,  Diseases  of  Plants,  p.  sa?. 
tN.  J.  E(p.Sla„  Rpt.  I?  (189**,  p.  3°*- 
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the  same  plots  August  10.  These  also  showed  some  clubbiog,  but  not  enongh 
to  seriously  injure  the  crop.  Two  crops  of  cabbages  and  (urnips  have  been 
grown  on  this^soii  each  of  the  three  seasons  since  without  serious  loss  from 
club-root,  although  the  dressings  of  lime  have  not  been  repeated. 

Halsted  found,  however,  that  where  he  used  more  than  150  bushels  of 
lime  per  acre  the  crops  of  the  first  two  years,  at  least,  were  somewhat  in- 
jured. On  the  other  hand  75  bushels  per  acre  prevented  the  clubbing  as  ef- 
fectually as  did  the  heavier  amounts. 

Last  April  Mr.  Terrilt,  of  Underbill  Center,  kindly  offered  to  test  the  value 
of  lime  experimentally  upon  his  ground.  Profiting  by  Halsted's  results  we 
did  not  hope  to  prevent  the  disease  entirely  by  an  application  made  in  the 
spring.  About  May  1,  stone  lime  was  scattered  over  the  soil  at  the  rate  of 
80  bushels  per  acre  (J  bushel  per  square  rod).  As  soon  as  this  had  air- 
slaked  it  was  thoroughly  worked  into  the  surface  soil.  Cabbages  were 
planted  and  turnip  seed  sown  on  the  piece  about  June  1.  The  cabbage 
plants  used  came  from  two  sources,  (1)  those  grown  on  Mr.  Terrill's  in- 
fested soil,  and  (2)  plants  sent  bim  by  the  station  from  clean  soil.  The  plan 
of  the  experiment  is  shown  in  the  following  diagram : 

MR.  terrill's  experiment. 


1.    TDH8IPS. 

(H)    limed.  I  ,.   ,     CW    ''.'>»."'5?):. 

JL    CABBAGKS  FRO  M  ISFESTKD  SOIL. 
(B)    limed.  (b)    pot  limnl. 

m.    CABBAGK3FR0MCLGAKS01L. 


I  (b)    DMllroed, 


The  crops  have  not  been  harvested  at  the  time  of  writing,  but  the  gen- 
eral results  are  very  evident.  On  I  (b)  every  turnip  Is  clubbed  and  under- 
,  sized;  on  I  (a)  there  is  evidently  some  clubbing  but  less  than  on  (b),  and 
the  roots  are  much  larger  and  the  leaves  show  greater  vigor. 

On  II  every  plant  was  so  badly  clubbed  that  not  a  head  has  formed  either 
on  (a)  or  (b). 

On  III  (b)  the  same  cooditinn  exists,  while  III  (a)  is  in  striking  con- 
trast, as  here  most  of  the  plants  are  vigorous  and  fully  60  per  cent  of  them 
have  formed  good  heads. 

Mr.  Terrill  expects  to  continue  the  experiment  by  repeating  the  applica- 
tion of  lime  this  autumn,  and  be  hopes  to  raise  a  still  better  crop  of  cab- 
bages on  the  same  piece  next  season. 
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IV.     BLACK  ROT. 

1.  NATURE  AND  OCCUBKESCE. 
OCCURRENCE. 

This  disease  has  been  recogoized  only  recently,  but  is  apparently  wide- 
spread in  Vermont  and  on  the  increase.  The  first  definite  publication  re- 
garding it  came  from  the  Kentucky  Experiment  Station  in  1890.  It  wa» 
there  described  as  seriously  injuring  cab.bages.  It  was  next  reported  from 
the  Iowa  station  as  causing  a  destructive  rot  of  turnips.  During  the  past 
few  years  it  has  led  to  serious  loss,  especially  of  cabbages,  in  southern  Wis- 
consin, Michigan,  New  York,  Maryland  and  elsewhere.*  It  was  first  recog' 
nized  in  ourexperimeDt  station  garden  in   1897,  although  it  may  have  oc- 


6.      BLACK  ROT,      NOT  A  SINGLE    HEAD  HARVESTED  FROM  THE  FIELD.f 

cuired  there  earlier.  Systematic  examination  of  tlie  gardens  about  here  the 
present  season  has  shown  its  presence  in  numerous  places.  Specimens  have 
been  received  also  from  the  Connecticut  valley  with  reports  of  serious  dam- 
age.    Its  occurrence  at  other  points  in  the  state  has  'been    noted,  but   it  has 

•The  disease  has  received  most  careful  study  by  Russell  and  Harding,  of  ihe  Wisconsin 
eiperiment  station,  and  by  Smilh,  of  the  U.  S.  Depi,  Agi.  Any  one  wishing  detailed  in- 
formaiion  regarding  il  should  secure  Ihe  following  bullelins,  upon  which  [he  present  ac- 
count is  largely  based : 

U.  S.  Dept.  Agr.,  Washington,  D.  C.  Farmers'  Bu!.  68. 

Wis.  Exp.  Sia.,  Madison,  Wis.,  Bu!.  65. 

tFrom  photograph  o(a  Wisconsin  field.     Figures  6,  7,  8  and  9.  are   kindly  loaned  by 
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nonbere  excited  great  apprehenaioo.     All  gardeoers  consulted  agree  id  the 
opinion  that  the  trouble  is  a  recent  thing.* 

It  has  been  observed  in  Vennont 
upon  cabbages,  cauliflower  and  Inr* 
Dip  only,  but  it  is  koowD  to  attack 
other  related  plants,  including  the 
kales  and  wild  mustards. 

SYMPTOMS  AND  CAUSE. 

As  observed  upoo  the  cabbage 
and  cauliflower  the  6rst  indicatioo 
of  the  disease  is  upon  the  outer 
leaves  of  the  plant,  which  turn  yel- 
low and  die  in  spots,  usually  at  or 
near  the  margin.  Such  leaves  are  al- 
so liable  to  wilt.  Careful  examination 
shows  that  the  veins  in  the  dead 
areas  are  blackened  (Fig.  9)  These 
spots  enlarge,  following  down  the 
veins  toward  the  stem.  The  dis- 
ease upon  reaching  the  stem  may 
7.     DISEASED  CABBAGE  STEM.  pass  up  or  down  it  and  into  other 

Showing  ihc  black  spots  in  the  leaf  scara.  leaves,  and  ODCe  established  there 
These  spois  are  a  sure  sign  of  theblacli  roi  i,  rapidly  spreads  thus  through  the 
showing  thai  the  germs  have  already  passed  t-      /      f  6 

from  the  leaves  inio  ihc  stem.  entire  plant. 

T%e  germs  which  are  the  cause  of  the  malady  spread  exclusively  through 
the  vessels  or  fibrous  portions  of  the  tissue.  These  invaded  vessels  turn 
black  and  this  striking  discoloration  is  a  valuable  diagnostic  feature  of  the 
disease  which  ewery  cabbage  grower  should  learn  to  recognize.  (Fig.  7.)  If 
the  stem  of  a  healthy  cabbage  leaf  be  cut  across  these  vessels  are  seen  tbrm- 
iag  faint  yellowish  spots  in  the  interior,  in  marked  contrast  to  the  black  spots 
seen  in  the  badly  diseased  leaf.  Incase  of  leaves  which  are  but  partly  diseased 
only  those  vessels  leading  into  the  diseased  areas  will  become  blackened. 
Anyone  seeing  suspicious  looking  leaves  on  his  cabbage  plants  may,  therefore, 
readily  satisfy  himself  as  to  whether  it  is  this  black  rot  by  cutting  off  the 
dying  leaf  stems  and  examining  their  freshly  cut  surface  for  these  black  dots. 

'Cabbage  plants  may  die  and  decay  from  other  causes  than  theonehei 
common  "wet  rol'"  of  the  cabbage  tissues,  which  converts  Ihem  inio  a  i 
characterised  by  the  very  offensive  odor,  is  apparently  not  a  specific 
This  wet  rot  attacks  cabtrage  tissues  whenever  Ihey  are  killed  by  any  . 
accompanies  the  black-rot  and  hastens  the  destruction  of  the  plant. 
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Club-Root  and  Black  Rot.  15 

If  it  proves  to  be  this  matady  prompt  measures  should  be  taken  to  prevent 
its  spread,*  and  also  to  lessen  tlie  cliance  of  ihe  permanent  establishment  of 
the  germs  in  the  soil.  In  order  to  do  this  intelligently  one  should  under- 
stand how  the  disease  spreads. 

MODE    OF   SPREAD. 

If  the  leaves  of  a  vigorous  cabbage 
in  moist  soil  be  examined  in  Ihe 
*arly  morning  tiny  drops  of  water 
will  often  be  found  borne  upon  the 
marginof  the  leaves.  (Fig.  8.)  These 
water-beads  have  exuded  from  the 
interior  of  the  leaf  through  the 
pores  which  are  exceptionally  large 
at  these  points.  The  germs  most 
commonly  find  entrance  into  the  leaf 
by  lodging  in  one  of  these  water- 
beads  and  thence  passing  through 
the  pores  into  the  veinlets.  In  ad- 
dition they  are  doubtless  often  in- 
troduced and  spread  by  cabbage- 
eating  insects  which  pass  from  the 
diseased  lo  the  healthy  leaves. 
(Fig.  9.) 

If  rotting  cabbage  plants  are  left 
in    the    field  the  germs  pass    the        „ 

....  ■,         .        ■    r  L  8.      A   HEALTHY  CABBAGE  LEAF. 

Winter  m  the  soli  and  re-infect  cab-  shownB      i     b    d     1         th  *        fw 

bages,  turnips  or  weed-plants  which  „,<,.,  Vhr^rms^  ™diirpass  fr^'fheU  into' 
may  grow  thereon  the  next    season,  ihe  veinlels.  (v.)     Compare  wilh  fig.  9. 

If  fed  to  stock  they  pass  into  the  manure  and  are  similarly  propagated  in 
that  way. 

2.      REMEDIAL    MEASURES. 

Consideration  of  the  above  facts  shows  the  need  of  the  following  prevent- 
ive or  remedial  measures  where  the  disease  is  observed: 

Rotation  of  crops. — Cabbages  or  turnips  should  not  be  planted  a  second 
year  upon  land  where  the  disease  is  observed.  In  view  of  the  dangers  from 
this  disease  and  club-root  it  is  better  in  any  case  to  rotate  these  crops  with 
others.    The  seed-bed  also  should  be  made  in  new  soil  each  year. 

•Serioui  roning  in  tho  Blorage  cellar  is  certain  to  follow  where  cabbages  conuitiing  Ihis 
germ  are  nol  excluded.  The  Burlington  grocersare  complaining  of  an  unprecedented  loss 
from  Ihii  rot  in  early  cabbages  handled  by  Lhem  Ihe  present  season.  In  selecting  cab- 
bages for  storage  examine  the  outer  leaves  and  especially  the  freshly  cut  stem  for  the 
blackened  veitis,  and  lay  out  for  immediate  consumption  any  showing  even  Ihe  slightest 
races  of  the  disease. 
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FertiUaation. — Diseased  cabbages  should  never  be  fed  to  aaimals  uncook- 
ed. Manure  from  animals  fed  on  garden  refuse  should  not  be  used  on  soil- 
intended  for  cabbages. 

Deslruction  of  insects. — Keep  the  plants  as  free  as  possible   from   insects. 

Remirval  of  diseased  leaves  and  plants. — Where  the  disease  has  once  ap- 
peared, the  cabbage  field  should  be  watched  and  during  August  and  Septem- 
ber should  be  systematically  gone  over  and  all  leaves  removed  and  destroyed 
as  soon  as  they  show  evidence  of  the  disease.  In  case  the  germs  have  in- 
vaded the  stem  (as  shown  by  the  blackened  vessels  at  the  junction  of  diseas- 
ed leaf  and  stem)  the  entire  plant  should  be  uprooted  and  destroyed.  This 
destruction  should  be  by  fire  or  deep  burial. 

Suppressianof  cruciferous  weeds. —Ho  plants  of  kale,  wild  mustard  or 
other  related  weed  which  may  harbor  the  disease  should  be  allowed  to  grow 
in  or  near  the  cabbage  field. 


Showing  manner  of  infeclioi 
while  in  the  figure  (B  and  B),  will 
germs  entered   through  the  wale 


T\ie  dJEease  has  invaded  (wo  areas  which  are  Ipft 
the  veins  blackened,  (C  and  C.)  In  one  case  the 
-pares.  (D). in  theotber  along  the  margins  of  the  hole 
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Vermont  Agricultural  Experiment  Station. 

SPRAY    CALENDAR. 


For  insectB  that 
chew  (bttetlei, 
warmB,  «tc.) 


For  isaects  that 

>nck. 

(lice.Beftlea.etc-} 


For  Ausi, 

(blisht,rot,nist, 

etc.) 


Tbe  Best  Ihsecticides  and  Funoicideb. 

irc*  are bcM  applied  wllh  a  force  pump  havlsg  a  fineapny  noiale.) 

o.  Pom's  green.  It  applied  dry,  best  dilute  with  land  plaster 
or  similar  powder.  If  water  is  used,  mix  at  rate  of  i 
to  4  pound  of  poison  with  equal  weight  of  freshly 
slaked  lime  and  dilute  with  1  obI.(46gEuloiUi)of  water. 
6.  Setiebore.  Appfy  dry,  or  in  water  (1  ounce  in  8  gallons.) 
e.  Keroiene  emulHori.  Dissolve  i  pomid  hard  soap  in  1 
gallon  boiling  water,  add  1  gallon  kerosene,  chum 
with  spray  pump  G  to  10  minutee,  (until  perntanently 
mixed.)  Dilute  with  5  to  20  parts  of  water  before 
using.     Kills  by  contact  only. 

d.  Oopper  sulphate.  Dissolve  in  water  at. rate  of  1  pound 
to  16  gallons. 

e.  Bordeaux  mixture.  'i\  pounds  copper  sulphate,  1  ponnd 
freah  lime,  10  gallons  water.  DiaeolTe  the  sulphate 
and  slake  the  lime  in  separate  Tsssele ;  dilute  each 
with  about  one-balf  of  the  total  water  to  be  used, 
then  pour  the  sulphate  solution  into  the  lime  water 
while  stirring  vigorously  and  continue  the  stirring 
until  very  thorougly  mixed. 

/.  Parii  green  added  to  Bordeaux  miirfure  at  rate  of  i  to  i 
pound  of  Paris  green  per  barrel  of  mixture. 

The  Most  Common  Diseases  and  Best  Preventive  Ueabdbeb. 

(In the  rollowing the  ilalldied letters  icferlothe  aboreremeilLea.     DirectEou  Incloaed  In  paren- 
tliesea  an  relatively  leaa  imporlaot  1 

Apple  and  Peab.  Codling  Moth  (Core  Worm)  and  all  leaf-eatine  insects: 
Apply  a,{^raf,just  before  the  blossoms  open)  :aeconii, as  soon  as  the  blosaonu  f all; 
(fAtrd, about  two  weeks  later.) 
Apple  Maggot  (Railroad  Worm):    Keep  pigs  or  other  stock  in  the  orchard  so  as 

to  eat  all  fallen  fruit. 
Blank  Scab  :    .^ply  d  before  leaf  buds  open,  later  apply/ three  or  more  times 

at  dates  given  for  codling  moth. 
Fire  Blight:    Cut  off  promptly  and  burn  all  blighting  limbs. 
Chbbry  and  Pluu.     Plum  Scale  :    Apply  c  (diluted  5  times)  in  autumn  after 

leaves  have  fallen  and  again  in  Spring  before  buds  start. 
Cureulio:  Jar  the  insects  into  a  blsnket.  (Spray  with  a.) 
Brown  Ret  :    Promptly  gather  and  destroy  all  rotting  fruit.    Apply  d  in  spring 

before  buds  start  and  follow  with  e  at  intervals  until  fruit  is  nearly  ripe. 
Black  Knot :  Cut  off  and  bum  knots  as  soon  b»  seen.    (Spray  as  for  Brown  Bot 

during  spring.) 

.r,. T11...C — I — J ,  forming  apply  a  ore;  after  heading  uae  6 


Cabbage.     fVorm:  If  before  heads  a: 

or  hot  water. 
CuttRANT.     Worm:    Apply  a 

and  repeat  as  needed. 
Potato.     Beetles:     Apply  a  in  earlier 
Blight,  Rot  and  Insect s:  Apply  f  o) 
earlier  potatoee  to  August  1  on  li 
until  maturity. 

Baspbbrbt  and  Blacbcberry.    Orange   Rust   of   leaves:    Dig  out   and   bum 
diseased  plants  at  once. 
.dnfftracno8eor"Cane  Rust:"   Cut  out  and  burn  diseased  canes  and  Spray  with 
d  in  spring  before  buds  burst,  follow  with  e  until  fruit  is  formed. 
Strawbbkby.     Leaf  Spot  or  'Rust;"  Apply  e  in  early  spring,  repeat  once  at  first 
fruits  are  setting  and  again  after  the  harvest. 
Write  for  mora  detailed  information  concerning  theae  or  other  plaut 
disflues.    Insects  or  fUn^  iqiorioiu  to  plaJits  identified  on  reqaeat,  also 
woeda,  grasses,  or  other  ^ajita-  I 

Address  EXPEaiMENT  STATION,  s''^' 

Uarch,  169~.  Barlincton,  Tt. 

(Sec  I.awreKarditig  nprayins  fnijt  trees  on  other  side. J 


1  as  leaves  expand;  10-14  days  later  apply  6, 

:r  part  of  summer. 
e,beginning  at  date  varying  from  July  1  on 
to  ones,  and  repeating  every  10  to  20  days 


Tlje  ]<ew  Law  Re^ulatir;^  the  5praijii)4  of  ftiAt  Trees. 

Hanj  inquiries  have  been  made  respecting;  both  the  nature  of  the  law  reoentl; 
passed  in  this  State  regulatiog  the  time  of  sprajing  fruit  trees  and  the  results  to 
fruit  growers  of  its  enforcement.  The  text  of  this  law  is  given  below  followed  bj 
brief  statements  as  to  its  object,  and  the  conclusions  of  experts  as  to  the  proper 
time  of  spraying  in  order  to  secure  the  beet  results. 

OBJECTS  OF  THE  LAW. 

The  Uw  was  passed  at  the  request  of  the  Vermont  Bee-Keepers  Aseooiatioii, 
in  order  to  prevent  the  danger  of  poisoning  hone^-bees  visiting  treee  which  were 
sprayed  while  in  blossom.  It  is  impossible  to  say  just  how  great  is  the  danger 
thus  apprehended  bj  bee-keepers.  There  is,  howerer,  reliable  experimental 
evidence  showing  that  bees  have  been  fatally  poisoned  in  such  manner,  and  it 
seems  possible  if  not  probable  that  the  use  of  poisonous  aprajs  upon  fruit  trees 
while  in  blossom  would  be  a  serious  injur;  to  the  bee-keeping  industry. 
THE  LAW. 

AM   ACT    TO  PRBVSNT  THE  USX  OF  FOISONOTJB  BUBSTANOXS  CFOM  FBUIT  TUMM8  IN 
BL08SOU. 

It  it  hereby  enacted  by  the  Oeneral  Assembly  of  the  State  of  Vermont: 

Section  1.  If  a  person  sprays  or  causes  to  be  sprayed,  or  puts  or  caoaea  to 
be  put,  any  Paris  Qreen,  London  Purple  or  other  poisonous  substance  npoD  fmit 
trees  while  in  blossom,  he  shall  be  fined  not  more  than  forty  dollars  and  not  l«i 
than  tea  dollars. 

Sec.  3.    This  act  shall  take  effect  from  its  passage. 

Approved  November  20,  1B96. 

HOW  DOES  THE  LAW  AFFECT  FRTIIT  GROWERS. 

Is  it  necessary  or  desirable  from  the  fruit  growers'  standpoint  to  spray  when 
the  trees  are  in  blossom?  If  so  the  law  might  prove  injurious  to  one  industry 
while  favoring  another.  This  matter  has  been  carefully  investigated  at  various 
times  by  Experiment  Station  workers  and  other  experts  throughout  the  country, 
and  tfapir  unanimous  verdict  is  that  it  is  not  necessary  to  sprOy  fmit  trtea  when 
in  bloaaom  in  order  to  give  them  praeticul  protection  againat  inteots  and  funffxt 
attacka.  In  accord  with  this  verdict  the  unanimous  advice  of  Ezperimait 
Station  bulletins  iu  all  the  States  has  been  that  fruit  trees  be  Sprayed  either  before 
the  blossoms  open  oi  a/ftsr  they  fall  and  not  during  the  blossoming  period.  Tlie 
leading  orchardiste  in  the  country  at  the  present  time  are  following  this  advice 
with  satisfactory  results.  Spray  iug  trees  when  in  blossom  would  be  attended 
with  possible  danger  of  loss  to  the  fiiiit  grower  himself  as  well  aa  to  the  bee 
keeper,  since  the  poisoning  of  the  blossoms  might  interfere  with  their  pnpei 
fertilization  and  with  the  consequent  setting  of  fruit. 

Bees  do  not  injure  flowers  or  fruit,  but  on  the  other  hand  are  helpful  to  tbe 
orcbardist  since  they  aid  in  carrying  pollen  from  blossom  to  bloesom  and  thus 
insuring  proper  fertilizstion  of  the  flowers. 

No  well  informed  fruit  grower  therefore  who  is  consulting  hie  own  interests 
would  spray  when  the  trees  are  in  blossom,  even  if  the  present  law  were  not 
enforced. 

L.  R.  JONSS,  Botanist,  Vermont  fizpariment  Btatkn. 
March,  18»7. 
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BULLETIH  Ho.  67.-HTBBn)  PLUltS. 

By  F.  A.  Waugh. 


1.     SUMMARY. 

n.  1.  Descriptive  and  historicBl  notes  are  ^vea  of  fifty  varieties 
of  plums  which  have  been  supposed  to  be  of  hybrid  origin.  A  few  of 
these  are  doubtless  not  hybrids,  though  the  la^e  majority  probably 
are.    Fa8:ei  5-22. 

2.  There  are  also  certain  large  groups  of  plums  growing  wild 
in  North  America  which  seem  to  be  of  hybrid  origin,  fhe  most  import- 
ant being  the  Wildgoose,  Wayland  and  Hiner  groups.  Even  under 
oultiTation  hybrids  teem  to  occur  in  groups.    Pages  22-23. 

nL  1.  Among  cultivated  plums  intermediateness  of  cbaraoter  ia 
the  best  test  of  hybridity.  While  the  pedigree  record  is  not  to  be 
ignored,  it  is  seldom  reliable,  and  must  always  depend  upon  the  test 
of  intermediatenesB  for  its  verification.  The  test  of  distribution  can 
not  be  applied.    Page  24. 

2.  A  hybrid  plum  is  to  be  classified  by  referring  it  to  the 
several  species  whose  characters  it  bears,  rather  than  by  reference  to 
its  pedigree,    Pages  24-26. 

3.  Hybridity  seems  to  be  quite  common  among  plums.  All 
species  may  be  intercrossed.  The  Japanese  plums  cross  with  the 
Chioasaws  and  the  Hortulanas  with  especial  ease.  The  Domeeticss  and 
Americanas  cross  with  other  groups  with  greater  difficulty.  Plums 
also  cross  with  various  cherries,  peaches  and  apricots.    Pages  26-28. 

4.  Each  species  has  its  peculiar  value  in  plum  breeding,  and 
certain  combinations  are  more  promising  than  others.    Pages  28-29. 

5.  The  hybrid  plums  are  likely  to  be  eventually  of  great 
importance  in  fruit  growing.  Their  introduction  promises  to  mark 
an  epoch  in  plum  culture.  Many  of  the  varieties  already  produced 
are  very  promising,  but  none  has  yet  been  tested  widely  enough  to 
warrant  its  general  recommendation.    Page  30. 
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II.     HYBRID  PLUMS. 

A  new  factor  has  appeared  in  the  study  of  plums.  It  is  ihe  production  of 
hjbrid  varieties.  Tiiis  new  factor  is  of  immediate  interest  to  the  science  of 
horticulture,  and  promises  to  be  of  very  great  consequence  to  the  practical 
business  of  plum  growing. 

The  number  of  hybrid  varieties  already  brought  to  light  is  not  large,  and 
yet  the  array  is  quite  respectable  and  altogether  fit  to  arouse  the  liveliest 
imagination  of  the  horticulturist.  It  seems  especially  proper  and  important 
that  these  first  hybrids  should  be  carefully  put  on  record,  since  they  mark  the 
beginning  of  what  will  doubtless  be  a  far-reaching  change.  It  is  also  in  the 
highest  degree  desirable  that  we  should  understand  as  well  and  as  soon  as 
possible  the  general  limits,  tendencies  and  effects  of  hybridity  among  plums. 

These  considerations  have  seemed  to  justify  a  more  detailed  study  of  vari- 
eties and  variety  characters  than  the  practical  value  of  most  of  the  new  plums 
here  mentioned  would  merit  alone.  We  have  collected  the  best  information 
obtainable  regarding  every  hybrid  variety  of  which  we  could  learn,  and 
though  (he  majority  of  them  perhaps,  will  never  prove  to  be  of  practical  valae, 
they  all  help  us  to  arrive  at  better  generalizations.  If,  on  the  other  hand, 
many  varieties  are  given  with  very  incomplete  descriptions,  their  introduction 
here  is  justified  on  the  same  grounds.  This  is  a  record  of  beginnings,  and 
beginnings  are  always  fragmentary. 

Without  further  preamble,  then,  we  will  proceed  to  study  those  varietiesof 
more  or  less  authentically  hybrid  origin  which  have  come  within  rcacb-f 


•The  term  hybrid  is  used  here  inits  usual  horticultural  meaning,  thai  is  to  designate  a 
cross  tielween  two  species.  Tlie  writer  very  much  regrets  the  attempt  in  certain  quarters 
to  give  this  wiord  a  different  definition.  The  plea  that  one  sometimes  can  not  tel!  which 
are  species  and  which  are  not,  though  true,  (and  notably  so  in  plums),  Is  no  JDStificatiwi 
for  abandoning  Ihe  old-time  definition  of  hybrid  given  above.  The  term  hybrid  is  just  as 
accurate  as  the  term  species,  and  we  certainly  are  not  yet  ready  to  abandon  species. 

tAs  (his  Is  only  ihe  beginning  of  Ihe  history  of  hybrid  plums,  and  as  *e  would  like  to 
follow  the  subject  further,  the  help  of  all  horticulturists  is  solicited.  Information  of  any 
son  relating  to  any  variety  or  varieties  of  supposed  hybrid  plums  would  be  gladly  wel- 
comed. Ori^mai  lUicifHeHS  o/uewvaritlits  in  catalo^tl.ftruHluali  er  aitytlAerfaUi- 
tatutu  ate  especially  dtsired.  Samples  of  leaves,  twigs,  or  fruit  will  always  be  of  service. 
Address  EXPERIMENT  STATION,  > 
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1.  descriptive  amd  historical  notes. 
A-248,  Burbank,  New  Creations,  1893,/.  22. 
RobiDSOD  X  Botan;  that  is  IVunus  anffustifalia  X  P.  triflora. 
Announced  by  Luther  liurbank  in  1893,  but  never  sent  out.     Mr.  Burbank 
informs  me  that  he  has  destroy- 
ed it  as  he  has  now  so  many 
better  varieties. 

A  LH  AM  BR  A, 

Burbank,  unpublished. 
Probably  Satsuma    X    Agen 
I  (Petite    d'Agen,   or   French 

Prune;)  that  is  Prunus  trifiora 
X  P.  domestica. 

fruit  egg-shaped,  large  or 
very  large,  cavity  medium  shal- 
low, abmprty  rounded,  suture 
shallow,  apex  pointed,  colordark 
dull  red,  dots  many  small  yellon- 
1.  AMERICA.  ish,  bloom  thin  purplish,  skin 

firm,  fle.'th  yellow  Inside,  reddish 
outside,  stone  medium  to  large,  flat,  pointed,  nearly  smooth,  cling,  flavor 
brisk  sub-acid,  quality  lirst-rate. 

Allfruit,  Burbank,  unpublished. 
Prunus  simouiX  P.  triflora  (Burbank). 
Fruit  oblate,  medium  large,  cavity  deep,  rounded,  stem  short,  suture  rather 
shallow,  color  pale  red  with  many  large  and  small  yellowish  dots  and  a  thin 
white  bloom,  skin  medium  thick,  flesh  medium  lirm,  bright  yellow,  stone 
medium  to  large,  slightly  flattened,  semi-cling,flavor  sweet  and  rich,  fragrant, 
quality  good  to  best.  Leaf  large,  oval,  pointed,  rather  finely  double  crenulate, 
and  minutely  glandular,  rather  thick,  glistens  as  if  varnished,  petiole  short, 
glandular. 

America,  Burbank,  New  Creations,  1898,  p.  3. 

Botan  X  Robinson,  Robinson  seed;   i.  e.,  /'.  triflora  X  P.  angusti/olia. 

Fruit  nearly  spherical,  or  a  trifle  elongated,  medium  to  large,  specimens 
measuring  42  mm  in  both  longitudinal  and  transverse  diameters,  cavity 
medium  depth,  abrupt,  stem  short,  suture  iaint,  color  bright  'golden  yellow 

NOTE.— The  itlusltations  of  fruiu  are  all  exact  size,  but  it  musl  be  remembered  that 
pielures  always  look  smaller  Ihan  the  objects.  Illuslralions  ot  leavps  are  approximately 
half  aiie.    The  leaf  margins  shown  in  figures  15  and  16  are  somewhat  magnified. 
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with  pink  blush,  dots  many  white  small  iadistinct,  bloom  thin  white,  side 
thin  somewhat  astringent,  flesh  yellow  medium  6rm,  stone  large  oval  slightly 
flattened  cling,  flavor  not  very  striking, quality  medium  to  good.  Thts'plum 
is  beautiful,  but  not  of  high  quality.     (See  Fig.  1 .) 


2.  APPLE.  CHALCO. 

Apple,  Burbank,  New  Creations,  1898,  p.  2. 

A  hybrid  seedling  of  the  second  generation.  "No  doubt  Satsuma  and 
probably  Robinson  are  in  its  line  of  ancestry."  This  would  mean  P.  triflora 
X  P.   angustifolia. 

Fruit  spherical  to  oblate,  large,  cavity  medium  deep  gently  rounded,  stem 
short,  suturefaint,  color  deep  reddish  purple.  Foliage  large  and  thrifty, 
leaves  4^  inches  long,  rather  narrow  oval,  tapering  below  and  somewhat 
abruptly  pointed  above,  margin  finely  glandular  crenulale.  (See  Figs.  2  &  3.) 
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BaRtlett,  Burbank  in  Van  Deinan,  Rural  New    Yorker  57,  p.  053, 
September  24. 1898. 
Delaware  crossed  with  Simon ;  that  is  Pruiius  iriflora  X  P.  simoni. 
Fruit  OToid,  size  medium,  civity  deep  rounded,  stem  medium  leogth, 
rather  slender,  suture  evident,  apex  pointed,  color  darlc  red,  dots  many  yel- 
lowish, bloom  white,  skin  thin,  flesh  soft  and  yellow,  stone  large.    The  flavor 
is  said  to  be  very  line,  closely  resembling  that  ofa  Bartlett  pear,  whence  the 
name.     Mr.  Burbank  says  "the  tree  grows  perftcily  upright,  like  a  Lombardy 
poplar,  with  very  glossy  leaves,  very  productive.'" 

Bestovall,  T.  V.  AfuiisoH,  unpublished. 
Described  as  a  hybrid  of  Miner  pollinated  with  Abundance,  which  would  be 
P.  horiulana*  \  P.  Iri/tora.     I    have   seen   only  the  foliage  which  is  much 
like  Miner,  showing  no  Triflora  characters. 

Leaves  large,  coarse,  rough, 
with  a  tendency  toward  a  faint 
pubescence  on  the  veins  under- 
neath, broadly  oval,  blunt  point- 
ed, base  strongly  rounded, 
margins  coarsely  double  serrate, 
glandless,  petioles  strong,  with 
one  or  two  small  glands.  Mr. 
Munson  describes  the  fruit  as 
"very  late,  fair  size,  Arm  meaty 
fine,  sure  and  prolific." 

Blackman,  Van  Deman,  Rpt. 
U.  S.  D.  A.\^i,  p.m\. 

Thought  to  be  a  peach-plum  3.  KVVIX.. 

hybrid.  The  evidence  of  hybrid- 

ity  lies  ID  the  sterility  of  this  variety  and  in  its  somewhat  intermediate  char- 
acters. This  is  further  strengthened  by  comparison  with  Mule  of  J.  W. 
Kerr,  which  see,  page  17. 

The  variety  is  of  no  interest  except  as  a  curiosity.  A  full  account  of  it  may 
be  found  in  U.  S.  D.  A.  Rpl.  1886,  p.  261;  also  in  same  reports,  1887,  p.  636; 
also  in  Cornell  Exp.  Sta.  Bui.  38.  (1892)  p.  40. 

Breck,  F.  T.  Ramsey,  unpublished. 
Thought  to  be  a  hybrid  of  Japanese  stock  with   American,  perhaps  of 
Kelaey  pollinated  with  Wildgoose.     From  an  examination  of  the  leaves  only 
I  hesitate  to  farm  an  opinion  as  to  its  parentage. 

•For  convenience  of  discussion  ihe  name  Prunia  hotlKlana  is  retained  here,  ihough  it 
I.  »..i.«,> — A  -„.  ,o  represent  an  independent  species.    See  p»ge  aa. 
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The  leaves  are  medium  large,  rather  broadly  oval,  blunt  pointed,  abruptly 
tapering  below,  margins  finely  crenulate  with  many  conspicuous  small  glands, 
(see  page  20),  petiole  shon,  usually  glandless. 

Mr.  Ramsey  writes  that  Breck  originated  in  the  orchard  of  Joseph  Breck, 
of  Texas.    This  variety  will  probably  be  introduced  during  1899. 

BURSOTO,  Tkeo.  iVilliains,  unpublished. 

Said  to  be  a  hybrid  of  Burbank  with  DeSoto,  which  would  be  Prunus  tri- 

flora  X  P.  amerkana.     The  tree  and  foliage  are   so   strongly   Americana  In 

character  that  the  variety  may  best  be  classed  there  unless  the  fruit,  which  1 

have  not  seen,  shows  distinct  Japanese  characters. 

Leaves  very  Americana-like  in  character,  though  rather  thin  and  soft,  large, 
round  oval,  pointed  above  and  rounded  below,  glabrous  above,  rather  rough- 
ly tomentous  over  the  entire  lower  surface,  margin  coarsely  deeply  irregu- 
larly doubly-jagged  toothed,  petiole  strong,  with  one  or  two  glands. 

Cel,  Burbank,  unpublished. 

Said  by  Mr.  Burbank  to  be  Myrobalan  X  Wickson;  "a  tri-specific  hybrid." 

The  fruit  strongly  suggests  Prunus  aintricana  parentage,  which  would  make 

the   pedigree   of  this   variety   as   follows ;  P.  cerasifera  X  P.  triflora  X  P. 

ta.     Or   if  we   take  the  view  of  Wickson  suggested  on  page  21.  the 

parentage  of  Cel  would  be 

P.  eerasifera  X  P.  Ir^ora 

XP.  simoni. 

Fruit  egg-shaped,  medi' 
urn  size,  rounded  cavity, 
stem  medium  long  and 
strong,  suture  indistinct, 
apex  pointed,  color  bright 
transparent  yellow,  stone 
medium  large,  cling,  flavor 
very  Americana-like  with- 
out astringency,  quality 
good.  Leaf  quite  Ceras- 
ifera-like,  somewhat  cord- 
4.  CHALCO.  *'Si  rather  sharply  though 

finely  double  serrate. 

Chalco.   Burbank.   Neiv   Crtaiions,   1898,^.4. 

Simon  X    Burbank;  /.  e.  Prunus  simoniX  P.  triflora. 

Fruit  strongly  oblate,  much  ihe  shape  and  color  of  a  tomato,  large,  46  mm 

deep  and  68  mm  broad,  cavity  medium    deep,    gently  rounded,  stem   short, 

suture   medium   deep,  surface  smooth,  color  dark  red  solid,  dots  many  small 

indistinct,  skin  medium  ihick,  flesh  yellow  firm  and  meaty,  stone  small  oval 


.V  Google 


Hybrid  Pluus. 


L  and  sugary,   quality  i 


only  slightly  flattened,  nearly  free,  flavor  si 
nODC  of  the  peculiar  Simon  plum  flavor. 

Chicrigland,  T.  V.  Manson,unpttbUsktd. 

Described  as  a  secondary  hybrid,  combining  three  species,   viz.;  Prumis 

chicasa  X  P.  rivalaris  X  P.  glandulosa.* 

Fniit  described  by  Mr.  Munson  as  the  size  of  Golden  Beauty,  fuzzy,  rich 
orange  red,  stone  rounded  appearing  wooly  after  removal  of  the  flesh,  flavor 
entirely  distinct  and  agreeable.  The  tree  is  said  to  be  a  strong  grower,  with 
zigzag  weeping  branches.  Leaves  rather  small,  elliptical  pointed,  rounded 
or  abruptly  tapering  below,  rather  thick,  rough  and  harsh,  margin  finely 
glandular  crenulate,  petioles  short  and  minutely  glandular. 

Originated  with  T.  V.  Munson,  Texas,  from  rted  of  a  plum  grown  by 
F.  M.  Ramsay,  Lampasas  Counly,  Texas. 

Climax,  Burbank,  unpublnhed. 
Royal,  Van  Deman,  Rural  New  Yorker,  57,  (1898)  j}.  653.  Not  Dovimng  and 

Botan  pollinated   with    Simon.      Prtinus   Iriflora  X   P.   sitnoni. 

Fruit  strongly  heart- 
shaped,  very  large,  as 
large  as  an  ordinary 
peach,  cavity  deep  and 
abrupt,  stem  short  and 
strong,  suture  plainly 
marked  but  not  deep, 
apex  rounded,  color 
deep  dark  red,  many 
yellow  dots  large  and 
small,  skin  thick  lirm, 
flesh  yellow  firm,  stone 
large  somewhat  turgid- 
roughened,  free,  flavor 
sweet  rich  fruity,  qual- 
ity fine.  Season  earli- 
5.  CLIMAX.  est.    This  is  justly  re- 

garded by  Mr.  Burbank 
>ns.  If,  upon  extended  test,  it 
t  will  be  an  advance,  in   many 


as  being  one  of  his  most  valuable  producti 
proves  hardy,  fruitful,  and  otherwise  reliable, 
respects,  upon  any  plum  now  known. 

This  s<x:alled  PriuiKi  ri-jularis  undoubtertly  repr 
plums,  formerly  classed  wiili  P.  hsttuUna.  For  a  tull 
ilies  involved  sec  F.  A.  Wnugli,  Notes  on  Sundry  An 
p.  48.    P.  chicasa  is  a  synonym  of  P.  angmli/olia. 


lerican  Plums,  Bol.   Gai,   a6,  (1896) 
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C0LEti5,/.£  Brttct,  unpublishtd. 
Thought  to  be  Kelsey  X  Pissard.    Prunus  triHora  X  P.  cenuifera.    If  one 
may  judge  from  the  leaves  alone  this  b  a  very  well  blended  hybrid. 

Leaves  medium  to  large,  ovate,  tapering  at  both  ends  about  equillf,  deep 
rich  red,  glabrous  above,  a  little  (ioe  pubescence  along  the  midrib  underneath, 
margin  medium  coarsely  double  serrate,  petiole  strong,  with  small  glands. 

CoupASS  Cherry,  H.  Knudsoti,  Minn.  HerticuUurut,  April,  1896,  p.  132. 

From  Sand  cherry  polllnaled  by  Miner  plum.    Prunus  bess^  X  P.  hortu- 

lana.     Undoubtedly  a  true  hybrid. 

This  cherry-plum,  which  1  have  seen  only  as  hebarium  specimens,  is  said 
to  have  a  vigorous,  upright-growiag  tree,  the  foli^e  is  laige,  ovale,  rather 
coarse,  sometimes  somewhat  like  the  sand  cherry  but  much  coarser,  fruit 
spherical  or  a  tittle  ellipsoid,  about  an  inch  in  diameter,  dark-red,  of  good 
quality.  Is  thought  by  some  to  be  a  valuable  fruit,  but  has  not  been  much 
planted. 

Originated  by  H.  Knudson,  Springfield,  Minn.,  in  1S91,  and  introduced 
by  C.  W.  Sampson,  Eureka,  Minn.,  in  the  fall  of  1897. 


6.      EXCELlilOR. 

Daniel  Weeping,  J.  L.  Narmand. 
This  tree  which  I  have  seen  growing  in  Hie  Cornell  University  orchards 
has  the  aspect  of  a  hybrid,  though  no  record  of  its  origin  is  accesuble. 
The  tree  is  bushy  spreading  and  drooping;  leaves  thick  and  tough,  ovate, 
acute  pointed,  rounded  at  the  base,  fiDely  and  smoothly  crenulate,  petioles 
short  and    strong  with  2-4  glands,  stipules  often    present  with  youoger 

Originated  with  Dr.  Daniel,  Louisiana. 
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EXCRLSIOR,  G.  L.  Tabtr,  Cat.  1887. 

From  seed  of  Kelsey  polliaated  by  Wildgoose  or  DeCaradeuc,  probably 
the  former.  ThLs  would  be  P.  triflora  X  P.  hortulana.  This  variety 
U  coospicuoiisly  a  hybrid.  Its  characters  suggest  WildgooM,  though  a 
comparison  of  the  blossomiog  seasons  of  Kelsey,  Witdgooae  aod  DeCiradeuc 
Id  Florida  would  make  it  seem  very  likely  that  the  polleD-twariDg  parent  was 
DeCaradeuc.  , 

Fruit  medium  or  large,  flatteoed  or  a  trifle  pointed  /h 

like  Abundance,  no  suture,  color  deep  solid  wine-red  "^  /  \ 

with  very  minute  almost  invisible  white  dots  and  heavy  ,.'    '/   ■  i 

light-bluiih   bloom,   stem  short,   skio    firm   and   without  /       ,)         j 

astringency,  flesh  firm  yellowish,  with  reddish  colar  toward         /  I 

the  pit,  stone  flattened  medium  size  cling,  quality  fine.        /      .;  | 

Season  June  15  in  Florida,  July  20  in  Maryland. 

Tree  vase  form  with  long  slender  branches;  leaves 
rather  large  moderately  narrow  oval,  tapering  above,  taper- 
ing or  somewhat  rounded  at  the  base,  glabrous,  margin 
finely  irregular  crenulate  with  prominent  but  minute 
glands,  petiole  rather  short  with  1-3  small  glands;  flowers 
■mall,  scattered,  white.  \ 

Originated  by  Geo.   L.  Taber,  Glen  St.  Mary,  Fla.,  ' 

in  1887.     A  very  promising  plum.  7.  EXCELSIOR. 

FOREWATTAMIE,  Tkto.  H'iUiams,  unpublished, 
A  hybrid   between   Forest  Garden  and  Pottawattamie,  which  is  Prvnus 
americana  X  P.  angusti/olia.    The  foliage  and  young  growth  give  strong  ev- 
idence of  an  unusually  equal  blending  of  the  two  .species.     I   have  not  seen 
the  fruit. 

Leaves  oval  tapering  at  the  point  and  rounded  at  the  base,  thin,  irregu- 
larly double  serrate  with  blunt  teeth  and  inconspicuous  glands,  slightly 
tomentous  on  the  veins  along  the  back,  petiole  rather  long  and  slender, 
usually  with  2-3  small  glands.  In  general  the  foliage  has  a  softened  Miner- 
like look. 

Originated  with  Tbeo.  Williams,  Benson,  Neb. 

Garnet,  ./.  S.  Breece  in  S.  B.  Heiges,  Rpt.  Pomologisl, 
U.  S.  D.  A.,  1895,  p.  45. 
Kelsey  X  Pissard?  Kelsey  seed.  This  would  be  P.  triflora  X  P.  cerasifera. 
The  account  of  its  origin  given  by  Heiges  (loc.  cit.j  Is  as  follows :  "Came 
np  in  spring  of  1891  under  a  Kelsey  tree.  .  .  .  Its  characteristics  indi- 
cate that  it  is  a  chance  cross  between  Pissard  that  grew  near,  and  the  Kel- 
sey under  which  it  grew."  This  evidence  does  not  seem  to  have  much  value  of 
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itself.'  I  have  specimens  of  the  foliage,  bui  not  having  seen  the  tree  and 
fruit  I  must,  for  the  present,  consider  this  variety  subject  to  removal  from 
tbe  list  of  hybrids. 

Helges  gives  the  following  description  of  Ihc  fruit:  "Roundish  oval 
large  smooth  dark  garnet  red,  dots  minute  russet,  bluish  bloom,  cavitj 
small  regular,  of  medium  depth,  flaring,  marked  with  blue  bloom,  stem  short, 
of  medium  caliper,  suture  very  shallow  and  almost  obscure,  skin  thin  moder- 
ately tenacious  bitter,  stone  medium  size  oval  cling,  flesh  yellowish  trans- 
lucent, stained  with  red  on  one  side,  mild  almost  sweet,  good.  Season  June 
25  to  30,"  [in  North  Carolina].  Leaves  sent  me  by  W.  A.  Taylor  from  the 
United  Slates  Department  of  Agriculture  are  round  oval  quite  broad,  ab- 
ruptly tapering  above, tapering  or  rounded  below,  roughly  double  serrate 
slightly  glandular  margins,  glabrous  above,  slightly  tomentous  on  the  mid- 
nerve  underneath,  petiole  short  and  stout,  with  inconspicuous  glands  or 
glandless,  large  feathery  deciduous  stipules. 


8.     GOLDEN. 

Golden,  Burbank,  New  Creations  1893,  p.  17. 
Gold  al  Stark  Bros.  Cat.  1896. 
Robinson  X  Botan,  Robinson  seed,  /.  «.,  Prunui  angiistifolia  X  P.  triflora. 
Fruit  round  or  oblate,  medium  to  large,  cavity  medium  deep  rounded, 
stem  short,  no  suture,  color  bright  golden  yellow  overlaid  wheu  fully  ripe 
with  a  fine  pink  blush,  very  pretty,  dots  many  yellow  very  dim.  bloom  thin 
white,  skin  thin  but  strong,  flesh  rather  soft  and  watery,  yellow,  stone  medium 
orsmalt  ova!  but  little  flattened,  strongly  keeled,cling,  flavor  sprightly,  quality 

•Several  cases  have  come  to  light  in  w)iich  hybridity  has  been  suspected  on  the  evi- 
dence of  reddish  colored  foliage.  But  red  leaved  seedlings  occur  rather  frequently  with- 
out any  possible  antecedent  cross.  They  are  especially  common  from  Kelsey,  though  not 
rare  from  other  Japanese  varieties,  FMssard  itself  is  probably  only  anoiber  such  sport, 
and  ).  W.  Kerr  has  produced  a  red-leaved  seedling  from  DeCaradeuc, 
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good.  Season  July  16  to  Aug.  1. 
general  appeanince,  leaves  small 
tapering 


Tree  dwarfish,  rather  Chicksaw-lihe  in 
very  small,  narrow  oval,  tapering  above, 
jually  rounded  at  base,  the  upper  surface 
glabrous,  slightly  tomentous  underneath  especially  along 
the  veins,  margins  irregularly  dull  crenulate  glandular, 
petiole  short  rather  stout  with  2-3  small  glands. 

The  Chicksaw  parentage  preponderates  in  this  variety, 
as  in  many  oihers  of  its  class.  The  characters  which  a,n 
not  plainly  Chicksaw  are  mostly  anomalous,  there  being 
very  little  apparent  evidence  of  Japan  parentage.  An 
interesting  variety  and  worth  a  trial. 

This  variety  has  sometimes  been  confused  with  Juicy, 
but  the  two  are  altogether  distinct,  as  may  be  seen  from 
a    comparison    of     the    figures    and    descriptions   here 


Mr.  liurbank  has  si 
lings  of  Golden. 


ral  very  promising  seed- 


CONZALES,  F.  T.  Ramuy.  Cat.  1897. 
Of  unknown  parentage,  but  undoubtedly  a  hybrid,     ll  \s  probably  a  combi- 
nation oi  Prunus  triflora  with  P.  hortulana  or  P.  angustifoUa. 


10.      GONZALES. 


Fruit  large,  about  the  size  and  shape  of  Burbank,  nearly  spherical,  some- 
times a  little  irregular,  and  occasionally  slightly  pointed,  bright  wine  red  in- 
distinctly striped  and  splashed  with  deeper  crimson,  with  many  small  yellow- 
ish dots,  bloom  white,  skin  moderately  thick  and  firm,  not  harsh  nor  astring- 
ent, tiesh  rather  firm  and  meaty,  light  red  sweet  and  pleasant,  stone  medium 
^e  oval  flattened  cling,  quality  first  rale.     See  fig.   10.     Leaves  narrow 
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oval  tapering  almost  equally  at  botli  ends,  margio  finely  crenulate  and 
minutely  glandular,  surface  glabrous  above,  a  few  small  tine  hairs  on  the 
mid-nerve  at  the  bAck,  petiole  rather  short  and  slender  with  usually  two 
small  glands. 

Originated  in  Gonzales,  Texas,  about  18D4.    A  very  promising  plum. 


11.     JUICY. 

GovALLE,  F.  r.  Ramsty,  Cat.  1898. 
Thought  to  be   a  Japanese- Chickasaw  hybrid.     Appearances  indicate  the 

Fruit  large,  dark  wine  red,  with  indistinct  stripes  of  yellow  showing 
through,  many  small  yellow  dots,  skin  thin,  stone  medium  large  oval  slightly 
flattened,  cling. 

Originated  with  Mr.  Jos.  Breck,  Texas,  and  named  after  the  old  Mexican 
grantee  of  [he  land  on  which  the  original  tree  grows.  Introduced  by  F.  T. 
Ramsey  in  1898. 

Holland,  IV.  A.  VaUi,  Circular,  1897. 

From  Kelsey  seed,  supposed  to  be  crossed  with   Lonestar.    This  would  be 

PruHUs  Iriflora  X  P.  anpistifoUa.     Probably  a  true  hybrid. 

Fruit  size  and   form  of  Abundance,  greenish   yellow  splashed  with  red, 

flesh  moderately  firm  and  juicy,  vinous,  adheres  slightly  to  sione.    Season 

late  June,  in  Texas. 
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12.  JUICY. 


Tree  vigorous  of  rather  compact  stocky  habit,  leaves  medium  large,  ovate  or 
Unceolate,  tapering  at  both  ends,  thin  flat  and  filabrous,  margins  finely 
glaadular  serrate,  petioles  medium  with  occasional 
small  glands. 

Originated  by  D.  H.  Watson,  Brenham,  Tex. 

Juicy,  Burbank,  New  Creations  1893,/.  20. 

A  seedling  of  Robinson  pollinated    with   Botan, 
PruHUS  angustifalia  X  F.  trtflora. 

Fruit  irregular!)- ellipsoid,  medium  size,  cavity  me- 
dium deep  rounded,  stem  medium  long  strong,  color 
clear  yellow,  many  indistinct  white  dots  and  a  Ihin  white 
bloom,  skin  thin,  bloom  thin  white,  flesh  yellow,  rather 
soft  and  watery,  stone  medium  large  flattened  pointed 
cling,  quality  fair  to  good.  Season  last  of  July.  Tree 
a  strong  rampant  upright  grower;  leaves  medium  to 
large,  ovate,  taper  pointed,  rounded  at  (he  base,  glab- 
rous, margins  finely  serrati;,  petiole  rather  short  with 
small  glands. 

Introduced  by  John  Lewis  Childs  in  1R94.  Not 
to  be  confijsed  with  Golden,  which  see. 

Kelsey  1,  Kelsev  3,  Kelsev  3,  Theo.  Williams,  in 

Cat.  J.  iV.  Kerr  189S,/.  18. 

All  said  to  be  hybrids  from   Kelsey  seed  crossed  with  Early  Cherry, — 

Prunus  trifiora  X  P.  arasifera. 

I  have  seen  only  foliage  and  nursery  trees  of  these  varieties.    The  foliage 

strongly  suggests  a  hybrid  origin.    They  have  not  yet  been  tested.     Origin-. 

ated  with  Mr. Theo.  Williams,  Benson,  Neb. 

K.  P.  193.  Purple-leaved  hybrid  plum,  Burbank.  New  Creaiions  1893, y>.  Iff.. 
This  is  another  purple  leaved  seedling  of  Kelsey,  the  coloring  of  the  leaves 
being  the  chief  evidence  of  accidental  pollination  by  Pissard.  As  mentioned 
elsewhere  this  does  not  seem  to  make  a  very  strong  case.  This  variety  was 
never  sent  out,  and  Mr.  Burbank  now  says  that  he  has  many  other  varieties  - 
which  excel  it. 

Lannix,  /.  S.  Bretce,  in  S.  B  Heiges.  Rpt.  Pom.  U.  S.  D.  A.  1896,  /.  46. 
Thought  to  be  a  cross  of  Abundance  and  Wildgoose.    The  following  de»^ 

cription  from  Heiges  (loc.  cit.)  plainly  suggests  Wildgoose,  but  does  not 
indicate  the  participation  of  Abundance. 

"Fruit  oval,  medium  siie,  color  coppery  red,  a  little  darker  than  Wildgoose, 
dots  minute  light  russet,  bloom  light  blue,  cavity  medium  size  round  deep 
abrupt,  stem  short,  suture  very  shallow,   akin  thin  tenacious  bitter,  stone 
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large  ovat  cling,  flesh  yellowish  translucent  slightly  fibrous,  flavor  mild  sub- 
acid rich,  quality  good.  Season  [in  N.  C]  June  'M-'25."  Leaf  rather  large, 
oval,  pointed,  rounded  at  the  b.ise,  rather  leathery  in  appearance,  sraooth 
on  both  sides,  margin  finely  crenulate-serrate,  ^'^ndless,  petiole  short  and 
stout,  usually  gland  I  ess. 

Late  Conical,  Durban fc,  unpublishtd. 

I'runus  Iriflora  X  P.  simoni. 

Fruit  strongly  conical,  rather   large,  cavity  shallow   abrupt,  stem   short, 

suture    shallow,   color    red  and 

purplish  over  yellow,  dots  many 

large    yellow,    bloom    heavy 

purplish,  skin     medium     thick, 

flesh     yellow   solid   firm,   stone 

medium    size  flattened   pointed 

free,  flavor  sweet  and  agreeable, 

quality   superfine.      The    finest 

quality  of  any  plum  yet  exam- 

ined,  though  Mr.  Burbank  thinks 

this  is    not    a  fair  comparison. 

Tree  a  rapid  grower,    form  of 

Burbank.     Leaves   medium    to 

large,    broadly    oval,    abruptly 

13.  LATE  CONICAL.  pointed,  tapering  at  the  base, 

rather  stilT.   margins    rather 

coarsely  double  crenulate,  petiole  large,  set  with  glands. 

Lomsii^A.  Bailey,  Cornell  Exp.  Sta.  Bui.  139,  (1897)^.377. 
Proiiably  Prunus  triflora  X  /'.  kortulana  or  P.  attgustifoUa. 
Fruit  irregularly  ovoid,  medium  to  large,' cavity  shallow  rounded,  stem 
medium,  visible  suture,  color  greenish  overlaid  with  dull  red,  dots  many 
large  whitish,  bloom  thick  while,  skin  medium  thick,  flesh  yellow  stringy, 
stone  large  oval  flattened  cling,  flavor  sprightly  subacid  good,  quality  fair. 
Season  Sept.  1.  Tree  a  slender  and  spreading  grower,  strongly  sug- 
gesting WildgODse,  leaves  medium  size,  tapering  at  both  ends,  very  finely 
glandular  crenulate,  glabrous,  petioles  glandular.  This  variety  has  the  bad 
habit  i>f  ripening  unevenly  and  dropping  from  the  tree  before  maturing. 
It  has  proved  hardy  thus  far  at  Ithaca,  N.  Y. 

Mankato,  S.  D.  Richardson  b*  Son,  1890. 

This  variety  is  said  to  have  been  grown  from  seed  of  German  Prune,  and 

was  thought  to  be  a  hybrid  because  its  characters  are  purely  Americana.   Its 

hybridity  may  be  regarded  as  very  doubtful.     Meanwhile  it  is    properly 

classed  in  the  Americana  group,  and  not  among  the  hybrids. 
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Marianna. 
Supposed  by  Bailey  (Coraell  Exp.  Sta.  Bui.  38,  p.  32),  to  be  possibly  a 
llybrid   between   the    Myrobalan  and    aome  American  plum,  possibly  Wild- 
goose.    This  suppositioD  is  more  fully  discussed  on  page  23  of  this  bulletin. 
The  variety  is  so  well  known  that  it  need  not  be  described  here. 

Maryland./.  IV.  Kerr,  Catakguel&W. 

A  seedling  of  Utah  Hybrid,  which  sec.    Prunus  ■watsoiti  X  P.  besseyi. 

Fruit  round  or  slightly  ellipsoid,  small,  dark  red  or  maroon,  stone  medium 
•ize  pointed  cling.  Season  July  16-25,  [in  Md.]  Leaves  large  oval  pointed, 
<rouaded  at  the  base,  thickish,  hirsh.  smooth  above,  tomentous  below,  mar- 
gin irre^uUrtycreautate  and  minutely  glandular,  petiole  short  strong,  with 
2-3  prominent  glands. 

Of  no  value  in  the  orchard. 

MiMNiE,/.  S.  Bruce,  wtptMiilud. 

Probably  Abundance  poUioated  with   Wildgoose.    Prunus  triflora  X    P. 

hortulana. 

Leaf  very  much  like  Abundance,  large,  slightly  obovate.  abruptly  pointed, 

rounded  at  the  base,  smooth  on  both  sides,  margin  irregularly  double-crenu- 

bte-serrate,  with  occasional  small  glands,  petiole  short  and  stiff,  with  several 

MONOUTH,  /.  S.  Breece,  in  S.  B.  Htigts,  Rpt.  Pom.  U.  S.  D.  A.  1895,  p.  46 . 
"It  appears  to  be  intermediate  between  Botaa  [Abundance]  and  Wild- 
goose."  This  variety  has  exactly  the  same  standing  as  Lannix,  and  like  that 
variety  appears  from  the  description  to  show  strong  Wildgoose  characteris- 
tics without  a  corresponding  balance  of  Japanese  marks. 

Heiges  describes  the  fruit  as  fallows:  "Roundish,  slightly  conical,  medium 
size,  bright  coppery  red  with  longitudinal  stripes  of  darker  red,  dots  numer- 
ous minute  russet,  bloom  profuse  pale  blue,  cavity  medium  in  size  and  depth, 
round  flaring,  stem  slender,  suture  verv  shallow,  skin  thin  tenacious  bitter, 
•tone  medium  size  oval  semi-cling,  flesh  yellowish  tranaluccDt.  meaty  tender 
juicy,  s  me w hat  (ibrous,  flavor  mild  subacid  rich,  quality  good  to  very  good. 
Season  July  15  [inN.  C.J 

Mule./.  W.  Kerr,  Caiahgue,  1896. 

Troth  Early  peach  crossed  on  Wildgoose  plum.    An  authentic  hybrid. 

Tree  with  very  much  the  form  of  Wildgoose  plum,  but  looking  more  like  a 
peach  on  account  of  the  peach-like  foliage.  Twigs  and  leaves  qultepeach- 
like,  the  tatter,  however,  rather  broader  and  stttTer  than  peach  leaves,  sharply 
tapering  at  the  point,  rounded  at  the  base,  margin  sharply  and  irregularly 
appressed   glandular   crenulate,  petiole  short   and   stiff,  with   three    to   six 
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glands.    The  tree  forms  flower  buds  which  never  blossom.    They  contain 
defonned  anthers  but  no  pistils.    The  variety  is  therefore  perfectly  sterile. 

NlKKO,  Burbaiik,  Sptcial  Circular,  Sipt.  1,  1898. 

Syn.  Apple,  by  mistake  in  a  few  cases. 

Parentage  unitnown,  bul  probably  Satsumaon  one  side.    1  hav^  not  had 

the  oppoitunity  to  exaiiiiiie  this  variety,  which  is  characterized  as  a  good 

dark  red,  red-fleshed,  conical  plum. 

Pendent.  Theo,  WiUiams  in  J.  W.  Ktrr,  Cat.  1898,  p  19. 
Said  to  be  from  seed  ot  Pottawaitamie  pollinated  by  Forest  Garden.    This 
would  be  P.  angustifolia  X  /'.  americana.     1  have  seen  only   the  leaves,  and 
these  seem  to  be  intermediate  between  the  supposed  parents. 

Leaves  medium  large,  long  ovate,  taper  pointed,  rounded  at   the    base, 
rather  stiR"  and  barsh,  especially  harsh  on   the  under  side,  margin  medium 
finely  double    serrate  with    an  occasional    minute  gland,  petiole   slender, 
usually  with  two  small  glands. 
Originated  with  Theo.  Williams,  Benson,  Nebr. 

PennoCk,  Chas.  E.  Pinnock.  unpublished. 

From  seed  of  Rocky  Mountain  Cherry  thought  to  be  pollinated  with  (Moore's) 

Arctic.    This  would  be  Prunus  iesseyt  X  P.  domistica. 

The  meager  specimens  which  1  have  examined  show  a  preponderance  of 
P.  beueyi  characters,  but  also  suggest  P.  domeittca  in  some  respects. 

Mr.  Pennock  describes  the  fruit  as  follows:  "Nearly  round,  about  an  inch 
Id  diameter,  deep  blue  in  color  with  a  bloom,  having  a  slight  suture,  flavor 
between  a  plum  and  cherry,  excellent  to  eat  out  of  hand  or  for  preserves  or 
canning;  tree  of  dwarfish  growth,  but  upright.  Was  raised  from  seed 
planted  in  1893."  The  leaves  are  medium  size,  ovate,  tapering  at  both  ends, 
rather  coarsely  serrate,  flat  and  thickish,  with  some  fine  tomentum  on  either 
side,  petiole  short  and  stiff,  occasionally  a  small  gland  at  the  base  of  blade. 
The  stone  is  small,  round,  and  cherry-like. 

Mr.  PeDDOck,  Fort  Collins,  Colo,,  the  originator,  says  he  now  has  Early 
Richmond  cherry  and  Arctic  plum  growing  nicely  on  the  same  stock  of  this 
variety.     He  has  thus  for  found  It  a  very  useful  stock  for  plums. 

Prebervbk,  W.  a.  Vales,  Circuiar,  1897, 
Probably  a  cross  of  Kelsey  with  Early  Red,  Kelsey  seed.  This  would  be 
Prunus  tr^iora  X  P.  angustifolia 
Fruit  dark  red,  flesh  red  Arm.  Season  June  [in  Texas]  Tree  vigorous, 
compact,  leaves  small,  lance-ovate  tapering  at  both  ends,  thin  flat  and 
glabrous,  margins  flnely  glandular  serrate,  petioles  rather  short  and  slender 
with  occasional  small  glands. 

Originated  with  D.  H.  Watson,  Brenbaro,  Tex. 
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Ragland,  IV.  A.  Vales,  Circular,  1897. 

Probablya    hybrid;  from    Kelsey  seed    supposedly  pollinated    by  Yellow 

TraospareDt;  i.  e.,  Prunus  triflora  X  P.  an^usUfoIia. 

Fruit  large  rouadish  dear    golden  yellow,  flesh  juicy  melting.    Season 

June,  ia   Texas.     A  vigorous,  compact  upright  grower,    leaves  medium 

size,  slightly  obovate  pointed,  tapering  at  the  base,  thin  smooth  glossy, 

margin  finely  glandular  serrate. 

Originated  with  D.  H.  Watson,  Brenham,  Tex. 

Ruby,/.  S.  Brttce,  unpublished. 

Supposed  to  be   Botan  [Abundance]    pollinated  by  Wildgoose.      Prunus 

triflora  X  P.  hortulana. 

Leaf  medium  size,  oval,  pointed,  tapering  or  slightly  rounded  at  the  base, 

rather  stiff  and  harsh,  margin  finely  aad  irregularly  crenulaie,  petiole  medium 

length,  stiff  and  strong,  with  small  glands.     I  have  not  seen  the  fruit. 

SciUBNER,J.  S.  Bree-:e,iH  S.  B.  Heir's,  Rpl.  Pom.  U.  S.  D.  A.\%^,p.m. 
"  Considered  a  probable  cross  of  the  Wildgoose  on  Botan  "  [Abundance.] 
This  plum  &lls  into  exactly  the  same  category  as  l^nnix,  which  see. 

This  fruit  is  described  byHeiges  (loc. cit.)as  follows:  "Roundish oval 
large,  bright  crimson,  dots  numerous  minute  russet,  bloom  pale  bluish,  cavity 
medium  size  deep  flaring,  stem  short  slender,  suture  shallow,  akin  medium 
thick  slightly  bitter,  stone  medium  size  oval  cling,  flesh  yellowish  translucent 
tender  melting  juicy  somewhat  fibrous,  mild  subacid,  quality  good.  Sea- 
son, early  July  [in  N.  C.]" 

Sraocco,  /.  S.  Brtece,  in  S.  B.  Heiges,  Rpt.  Pom.  U.  S.  D.  A.  1895,  p.  47. 

Said  to  be  "  a  probable  cross  of  Botan  [Abundance]  and  Marianna.^' 
The  fruit  is  described  by  Heiges  (loc.  cit.)  as  follows :  "Roundish  oval, 
medium  size,  coppery  red  under  streaks  of  yellow,  dots  minute  light  russet, 
bloom  light  blue,  cavity  small,  very  shallow,  abrupt,  stem  ahort  slender, 
suture  a  trace,  skin  thin,  stone  medium  size,  oval,  flesh  reddish  yellow  near 
the  skin  and  yellow  near  the  stone,  fine  grained,  very  juicy,  sweet  subacid, 
quality  good.    Season  middle  July  [in  N.  C.]" 

Sophie,/.  W.  Kerr.,  Cat.  1894. 
This  variety  was  introduced  as  "  a  seedling  of  Wildgoose,  supposed  to  be 
crossed  with  German  Prune."     It  appears,  however,  to  belong  properly  ia 
the  Wildgoose  group,  where  Mr.  Kerr  now  classifies  it 
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Utah  Hybrid,  (Cherry),  J.  E.  Johnson. 
Prunu!  tita/uHiis,  Ditck  in  Dipfiel,    LaubhchkuniU  3,fi.  634  (1893). 

Bailey  decided  in  1894  that  "all  botanical  evidcDce  goes  to  show  that  this 
plant  is  a  hybrid  of  Pruttus  besseyi  [the  Rocky  Mountain  dwarf  cherry]  and 
the  Sand  plum,  P.  watsoni,'"  and  he  gave  the  following  botanical  details 
bearing  out  this  supposition.* 

The  Black  Utah  Hybrid  cherry  originated  with  J.  E.  Johnson  at  Wood 
River,  Nebraska,  on  or  near  the  Platte  river,  probably  sometime  in  the  sixties. 
Mr.  Johnson  grew  native  dwarf  cherries  and  sand  plums  in  his  garden. 
Seeds  of  these  cherries  were  sown.  One  of  the  seedlings  was  saved  and 
propagated.  Mr.  Johnson  soon  afterward  moved  to  Utah,  whence,  it  ap- 
pears, he  distributed  this  variety  as  the  Utah  Hybrid  cherry. 

Plant  dwarfish,  3-1  ft.  high,  twigs  somewhat  zigzag  like/*,  ■watsoni 
leaves  small,  narrow  orate,  pointed  at  both  ends,  somewhat  condupllcate  and 
m  trifle  rough,  margins  crenulate,  glaadless,  petioles  medium  short,  occasion- 
ally with  small  glands,  fruit  small,  spherical,  cherry-like,  but  with  a  plum-like 
bloom,  stone  round  cherry-like. 

This  hybrid  has  not  proved  to  be  of  any  practical  value,  except  perhaps  in 
rare  circumstances.  One  of  the  best  of  the  class  is  Mr.  Kerr's  seedling, 
Maryland,  which  see. 

Watson,  W.  A.  Yaiei,  Circular.  1897. 

Probably  a  hybrid  ;  from  Kelsey  seed,  thought  to  be  pollinated  by  Looestar. 

This  would  be  Prunui  trifloria  X  P.  angustifolia. 

Fruit  large,  rather  pointed,  red  when  fully  ripe,  flesh  yellow,  juicy,  melt- 
ing, adhering  slightly  to  the  pll,  which  is  small.  Tree  vigorous,  of  some 
what  open  habit,  leaves  medium  to  large,  ovate-lanceolate,  taper  pointed, 
tapering  or  slightly  rounded  at  the  base,  thin  and  glabrous,  maigins  finely 
serrate  with  minute  glands,  petiole  short,  sometimes  with  small  glands. 
Said  by  the  introducer  to  be  very  proliSc  and  valuable. 

Originated  with  D.  H.  Watson,  Brenham,  Tex. 

WiCKSON,  Burbank. 
This  variety  has  always  been  classified  as  a  Japanese  plum,  and  the  origin- 
ator, Luther  Burbank,  says  that  it  has  grown  from  Burbank  seed  pollinated 
by  Kelsey.  Bui  Baileyf  has  expressed  a  suspicion  that  Prunus  stmoni  en- 
tered into  the  parentage  of  this  variety, — a  suspicion  which  is  so  strong  in 
my  own  mind  that  I  do  not  hesitate  to  classify  it  as  a  hybrid.  (See  remarks 
on  the  classification  of  hybrids,  page  24).  Tree,  foliage  and  fruit  all  partake 
of  the  characteristic  marks  of  the  Simon  plum ;  and  whatever  its  real  parent- 
age may  be,  the  variety  can  be  well  described  as  intermediate  between  Kel- 
sey and  Simon. 

•Cornell  Exp.  Sta.  . 
tConiell  Eip.  Sla.  G 
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Yates,  W.  j4.  Yaies,  Circluar,  1897. 

Probably  a  hybrid ;  from  Kelsey  seed  thought  to  be  pollinated  by  LoDestar. 

This  is  Prunus  triflora  X  P.  angustifoUa. 

Very  much  tike  Holland,  from  which  we  need  not  distlngubh  it  here. 

Origioated  with  D.  H.  Watson,  Brenham,  Tez. 

2.     ON  CERTAIN  GROUPS  OF  HTBRIDS. 

Besides  the  varieties  already  oamed  and  described  and  which  are  mostly- 
the  intentional  or  unintentiooal  products  of  cultivation,  there  are  certain 
large  groups  of  hybrids  occurring  in  nature.  This  subject  has  been  so  ftilly 
discussed  elsewhere  that  it  is  unnecessary  to  go  into  it  in  detail  here.*  It 
will  be  sufficient  now  to  say  that,  in  the  view  of  certain  plum  students  at 
least,  the  Hortulana  plums,  consisting  of  three  large  groups, — the  Wildgoose, 
the  Wayland  and  the  Miner, — are  to  be  regarded  as  a  great  family  of  hy- 
brids. On  purely  speculative  grounds  we  may  assume  that  the  Wildgoose 
group  is  the  result  of  various  primary  crosses  between  the  wild  Prunus 
ameneana  and  P.  angaili/olia,  and  that  the  Miner  group  represents  secondary 
crosses  between  the  Wildgoose  group  and  the  Americanas.  With  some- 
what less  certainty  we  may  assume  that  the  Wayland  group  has  arisen  from 
crosses  of  P.  augiMli/olia  with  the  southern  form  of  the  Americana  plum, 
P  americana  mollii. 

These  assumptions  are  in  a  fair  way  to  be  proved  or  corrected  by  experi- 
mental evidence.  As  soon  as  a  sufficient  series  of  American  a- A  ngustifolia 
hybrids  are  produced  in  cultivation  ihey  may  be  compared  with  the  existing 
varieties  of  the  three  groups  in  question  in  the  eipectation  of  interesting 
revelations.  It  must  be  admitted  that  the  few  Americana- Angus tifolia  hy- 
brids now  known  do  not  confirm  the  hypothesis  set  forth  above.  In  figure 
15  will  be  seen  tracings  from  the  leaf  margins  of  Forewattamie  and  Pendent, 
both  hybrids  of  this  class,  compared  with  their  specilic  parents.  One  is 
struck  at  once  by  the  in  termed  iateness  ol  character  exhibited  by  the  hybrids. 
But  if  one  compares  the  margins  of  Forewattamie  and  Pendent  with  that  of 
Wildgoose,  shown  in  fig.  16  resemblance  fails.  Wildgoose,  judged  by  leaf 
margin  alone,  is  much  nearer  the  Chicasaws  than  the  Americanas,  while  the 
primary  hybrids,  Pendent  and  Forewattamie,  are  approached  most  closely  by 
certain  varieties  of  the  Wayland  group.  It  might  be  said  however  that  some 
varieties  of  the  Wildgoose  group  have  leaf  margins  less  Chicasaw-like  than 
Wildgoose.  This  is  a  complicated  subject,  and  well  worth  separate  treat- 
ment, but  we  cannot  go  into  it  further  here. 

*These  discuuioos  may  be  Idund  in  Vl.  Exp.  Sla.  Rpl,  lo,  (1897},  p.  105 ;  Sarden  and 
Forest  10,  (1897),  340 ;  Botanical  Gaielte,  a6,  <i898),  p.  50.  See  also  Bailey,  Evolution  of 
oui  Native  Fniils,  (189B)  p.  195. 
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The  MariaDDa  with  certain  similar  plums  comes  up  for  consideratioD  in 
this  connection.  Bailey*  has  given  special  study  to  Marianna  and  DeCara- 
deuc,  and  Has  concluded  that  the  former  is  possibly  a  hybrid  between  the 
Myrobalan  plum,  /Vunuj  cerasifera,  and  some  native  sort,  perhaps  Wildgoose, 
and  that  DeCaradeuc  is  pure  Myrobalan.  This  concluijon  has  recently  been 
reiterated. f  There  are  several  varieties  of  this  group  which  Bailey  has  not 
studied.  Among  these  I  have  notes  on  Brill.  Frostproof,  Mattie,  Hogg,  and 
Tarleton.  These  are  all  plainly  related  to  Marianna,  but  they  are  all,  with  the 
possible  exception  of  Hattie,  to  be  readily  referred  to  Pruniu  certui/era.  While 
I  have  not  given  this  group  the  detailed  study  which  I  hope  to  devote  to  it  at 
some  future  time,  my  present  belief  is  that  none  of  the  varieties  mentioned  is 
to  be  regarded  as  a  hybrid,  except,  perhaps,  Marianna.  This  seems  to  me 
to  be  probably  a  Myrobalan-Chicasaw  hybrid. 

It  is  very  instructive  to  note  how  the  horticultural  hybrids  now  run  in 
groups.  Mr.  Williams  of  Nebraska  has  a  group  of  Trillora-Cerasiferahy- 
brids;  Mr.  Ramsey  in  Texas  has  a  little  family  of  Triflora-Hortulana  hybrids ; 
Mr.  Breece  in  North  Carolina  has  a  similar  series  ;  while  the  late  D.  H. 
Watson  of  Texas,  produced  a  very  homogeneous  group  of  Triflora-Angusti- 
folia  crosses.  Even  among  the  multifarious  productions  of  Mr.  Burbanlc  one 
can  not  fail  to  be  struck  by  the  pre-eminent  conspicuousness  of  the  Simoni- 
Triflora  hybrids. J     Hybrid  plums  seem  to  go  in  flocks,  like  wild  ducks. 

This  fact  is  very  suggestive.  In  the  first  place  it  encourages  the  plnm 
breeder,  for  he  may  always  expect  a  good  quantity  of  material  from  which  to 
select.  In  the  second  place,  remembering  that  most  of  these  hybrids  have 
come  from  accidental  cross-pollination,  we  are  taught  that  crossing  in  the 
orchard  is  very  common.  Where  varieties  of  the  same  blossoming  season 
are  planted  together  their  mixture  is  almost  certain.  It  remains  only  to 
save  the  pits  and  grow  the  seedlings.  The  chance  of  securing  hybrid  varie- 
ties is  always  good. 

•Cornell  Exp,  Sla.  Bui.  38,  (iGga).  p.  3a. 
tEvolulion  of  our  Native  Fruits,  (iSgS).  p.  303. 

JA  number  of  supposed  hybrids  giow-n  by  C  G.  Bushnell.  Centerbroolc,  Conn.,  and 
thought  10  be  of  Triflora-DomeslicaandTriflora-native  origin  are  noled  in  Sural  Nru 
Verttr,  6a,  p.  636,  Sept,  10,  iSgS.    No  further  information  concerning  Ihem  is  al  band. 
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III.    HYBRIDITY  AMONG  PLUMS. 

1.      TRUSTWORTHY  EVIDENCES  OF  HVBRIDITY. 

There  is  3  strong  prejudice  in  almost  all  quarters  against  admitting  tbe 
hybrid  origin  of  any  plant  except  upon  the  most  indubitable  evidence.  This 
is  a  good,  conservative,  scientific  principle,  but  it  may  be  carried  too  Tar.  It 
is  rather  a  near  sighted  way  of  looking  at  the  matter,  though  not  uncommonT 
to  think  that  careful  hand -pollination  of  emasaculated  blossoms,  followed  by 
painstaking  rearing  of  the  seedlings,  furnishes  the  only  basis  upon  which 
hybridity  can  be  really  certified.  We  are  taught  by  all  our  theories,  and 
know  from  observation  of  the  facts,  that  hand  pollinations  made  with  the 
greatest  care  give  very  uncertain  results.  The  offspring  when  secured  may 
resemble  one  parent  alone,  in  which  case  the  strong  presumption  is  that  the 
hybridization  was  a  Allure.  That  is  the  extrinsic  characters  of  the  plant  are 
relied  upon  for  the  final  proof  of  its  parentage. 

This  overturns  at  a  stroke  all  our  prejudices,  but  it  puts  the  subject  in  its 
proper  light.  On  the  whole  the  practical  horticulturist  cares  very  little, 
whether  a  plant  is  a  hybrid  or  not  unless  its  visible  characters  show  some 
evidence  of  its  pluri-specific  parentage.  With  plants  occurring  wild  the 
distribution  of  a  strange  form  is  an  important  evidence  of  hybridity,  as  in 
the  case  of  Prunut  hortulana;  and  for  a  study  of  hybridity  in  general,  au- 
thentic pedigrees  are  indispensable ;  but  for  all  practicaJ,  and  for  most  scieo- 
tific  purposes,  in  termed  lateness  of  character  is  the  only  practicable  and 
the  most  reliable  test  of  hybridity. 

The  greatest  caution,  however,  must  be  exercised  in  following  out  this  rule. 
It  will  not  do  to  jump  at  conclusions  in  such  an  intricate  matter.  No  one 
can  determine  at  the  first  glance  whether  the  characters  of  a  new  variety  are 
drawn  from  several  definable  sources,  it  is  often  difficult  to  decide  what  the 
relationships  of  a  given  variety  are,  even  after  long  study  of  all  the  charac- 
ters of  plant,  foliage,  blossom,  and  fruit  It  is  a  very  serious  probl<;m  to 
classify  some  varieties  which  belong  to  only  me  species!  Before  the  pomol- 
ogist  refers  a  new  plum  to  ttoo  species  be  must  give  the  evidence  his  most 
searching  scrudny, 

2.     CI-ASSIPICATION  AS  AFFECTED  BV  HYBRIDITV. 

What  has  just  been  said  leads  directly  to  the  matter  of  classification.  The 
natural  way  to  classify  a  hybrid  is  to  name  the  parents  from  which  it  has 
sprung.  But  such  a  classification  is  misleading  unless  the  hybrid  variety 
partakes  of  the  characters  of  the  parents  to  which  it  is  referred.  To  i>e  sure 
it  is  quite  possible  that  a  hybrid  may  have  sprung  from  two  given  parents 
and  stilt  show  the  characters  of  neither.  And  though  this  would  be  an  im- 
portant fact,  It  is  entirely  aside  from  the  matter  of  classification,  and  ctassifi- 
cadonisof  the  greater  importance.      So  that,  whatever  precautions  may  be 
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necessary  in  studying  the  physiology  of  hybridity,  the  characterization  and 
■classification  of  hybrids  dep«ads  oa  iotennediateness  of  extrinsic  characters 
alone. 

As  a  matter  of  fact  this  is  the  sole  basis  of  classification  anyway ;  for  al- 
though many  people  assume  physiological  and  genealogical  characters  in 
their  definitions  of  species,  they  disregard  everything  but  external  charac- 
ters in  species-making.  Classification  is,  first  of  all,  a  systematic  presenta- 
tion of  apparent  resemblances  and  differences. 

It  is  necessary  to  dwell  on 
this  point  here,  for  in  the 
classification  of  hybrids  the 
temptation  is  especially 
strong  to  obscure  the  value 
of  the  plant^s  visible  attri- 
butes by  bringing  in  divers 
irrelevant  considerations. 

A  hybrid,  then,  is  to  be 
classified  by  referring  it  to 
the  several  species  whose 
characters  it  exhibits.  But 
dilFerent  hybrids  of  the  same 
parentage  may  exhibit  their 
several  characters  in  various 
combinations  or  in  different 
degrees.  It  is  the  business 
of  the  pomologist  to  point 
out  these  different  combina- 
(representing  Forest  Hons  and  degrees  in  his  des- 
""    "    criptions.    Another  difficulty 


JS.  Leaf  Margi  n  of  Wyj 
Garden),  Penden  Fo  ewa  la 
Pendent  and  Forewatlamie  a 
tween  Fotesl  Garden  and  Potlawatlami 


ingle 


of  hybrids,  one 
enbles  the  other 
oon  presents  an 
specific  type  to 
having 


variety  may  strongly  resemble  one  parent,  while  another  r* 

more  particularly,  and  this  leads  to  difficulty,  because  it 

unbroken  chain  of  jntergradient  forms  reaching  from  om 

the  other.     This  is  quite  true,  but  the  plant  classifier  who 

missing  links  to  mark  off  his  groups  would  better  keep  out  of  horticulture 

altogether! 

This  difficulty  has  already  arisen  in  the  classification  of  plums.  It  Is 
especially  exemplified  in  the  great  Hortulana  tribe  with  its  various  subdi- 
visions. As  these  plums  are  now  supposed  to  present  a  vast  congregation 
of  hybrids  (see  page  22),  they  offer  a  case  directly  in  point.  The  present 
writer  has  already  shown*  that  these  varieties  ^1  into  a  long  and  scarcely 

•See  Vl.  Exp.  Sta.  Rpl,  lo,  (1B97),  p.  104.    Also  Garden  and  Forest  10,  (1897),  p.  304. 
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broken  series,  which  may  be  arbitrarily  cut  up  into  various  subdivisions  for 
convenience  of  study,  thougl)  these  subdivisions  can  never  be  separated  from 
one  another. 

A  good  classification,  at  least  in  such  variable  groups  as  those  now  under 
discussion,  does  not  depend  so  much  on  the  exactness  with  which  boundary 
lines  are  traced  as  on  the  clearness  with  which  certain  dominant  or  centra] 
typesare  set  forth.  Thus  we  have  the  Wildgoose  plum  as  the  type  of  the 
WiEdgoose  group.  This  is  something  definite,  tangible,  though  the  bound- 
ary line  between  the  Wildgoose  group  and  the  Chicasaws  is  quite  as  imagi- 
nary as  that  one  which  "passes  around  the  earth  midway  between  the  poles." 
The  work  of  classifying  plutns  thus  falb  into  two  parts.  First  one  must 
fixin  his  mind  certain  definite  types;  and  second,  be  must  group  the  multitud- 
inous varieties  about  these  types, 
referring  them  to  whatever  type 
or  types  they  seem  most  to 
resemble. 

This  is  the  ideal  method,  but 
it  is  especially  necessary  in  the 
classification  of  hybrids  or  of 
groups  in  which  the  ordinary 
variations  are  very  great.  The 
introduction  of  this  new  factor, 
the  hybrid  plums,  into  pomology 
does  not  introduce  a  new  factor 
into  plum  classification.  No 
one  need  feel  that  all  the  pains 
spent  in  recent  years  in  arrang- 
ing horticultural   varieties  into 

i6.  Leaf  Margins  of  Abundance,  Scribner  lists  under  sundry  botanical 
Lannii.  MiQuie,  Ruby  and  Wildgoose.  Abund-  enerips  will  Sp  ln«  ^,.  th^t  „1.; 
ance  and  Wildgoose  are  ihe  supposed  parenis  of  species  wiU  be  lost,  or  that  ulti- 
Ihe  olhen.    Note  inlermediale  characleis.  mate  and  inextricable  COnfiision 

awaits  us.  We  need  only  to 
keep  more  clearly  in  mind  than  before  the  ideal  types  which  have  been 
chosen,  and  if  a  given  variety  fails  midway  between  two  specific  types  it 
will  be  understood  best  by  calling  it  a  hybrid  of  the  species  represented. 

It  is  very  important  to  have  this  matter  clearly  understood  now  when  arti- 
ficially produced  hybrids  are  just  beginning  to  come  into  notice. 

3.      EXTENT  AND  LIMITS  OF  HYBRIDITY  IN  PLUMS. 

We  have  heard  a  great  deal  at  one  time  and  another  about  the  limits  ol 
crossing  between  species  and  of  the  afiinitles  of  one  species  for  others.  If 
such  limits  and  affinities  eibt,  It  b  important  that  we  should  learn  them. 
For  their  study  no  material  is  better  than  the  resulu  of  experimental  cros- 
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sings.  And  though  the  number  of  hybrids  thus  far  broaght  to  light  is  sadly 
small  for  such  a  generalization,  the  urgency  of  the  demand  for  information 
on  this  point  may  execuse  a  hasty  survey  of  the  present  data  in  the  hope  that 
some  slight  prevision  of  the  tnith  may  reward  us. 

For  this  purpose  the  list  of  hybrids  has  been  tborougly  overhauled,  (hose 
of  very  uncertain  parentige  have  been  thrown  out,  all  those  of  parentage 
reaching  outside  the  true  plums  have  been  discarded,  and  a  few  unpublished 
varieties  have  been  added  to  those  described  on  pages  5-22.  The  list  so 
arranged  numbered  30  varieties,  ofwhich  the  parentage  is  distributed  as 
shown  in  the  following  table.  For  the  purposes  of  this  comparison  Prunut 
Aorluiana  Is  regarded  as  a  separate  species. 

TABLE  SHOWING  THE    DISTRIBUTION   OF    HYBRID    FLUUS    AKONG     PARENT 
SPECIES. 


SPECIES 

- 

f 

1 

1 

1 

1 

*• 

a. 

h 

ft. 

ft. 

ft. 

>: 

P.  cemaitera 
P.  slmonl 

P.ang^rollii 
P.  hortalBna 

. 

1 

» 

10 

10 

• 

1 

Tolala 

' 

* 

■ 

« 

IB 

• 

' 

As  already  indicated  these  thirty  v 
basis  for  generalization,  but  nevertheless  si 

worthy  of  remark.    The  first  thing  which  strikes  the  eye  is  the  very  large 
number  of  hybrids  having  Japanese  pedigrees.     Twenty-sevi 
cent  of  the  whole  list,  are  referred  to  this  species.     One  eiplar 
atrange  fact  is  that  horticulturists  have  made  special  effort  lo  sei 
hybrids,  because  they  have  felt  that  this  line  was  one  of  unus 
this  is  not  the  only  reason.     It  seems  fairly  safe  to  conclude,  e 
that  the  Japanese  plunis  have  a  special  affinity  for  the  Chlcasaws  and  for  Ihe 
closely  related  members  of  the  Wildgoose  group. 

Another  fact  of  interest  in  the  foregoing  table  is  the  reference  of  only  one 
hybrid  to  Prunui  domatica.  There  has  been  a  belief  for  sometime  preva- 
lent among  fruit  growers  that  the  Domesiica  plums  did  not  cross  naturally 
with  other  species,  and  that  hybrids  were  to  be  produced  artifically  only  with 
e  difSculty.  This  view  is  probably  correct.   The  Americana  plums  also 


do  not  furnish  an  adequate 
of  the  5gures  in  the  table  are 


r  90  per 
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il  promise.  But 
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seem  to  have  less  affinity  for  the  other  species  with  which  they  are  usually 
cultivated  than  do  the  Chicasaws,  Hortulaoas  and  Trifloras. 

As  to  the  absolute  limits  of  possible  cross- fecundation  our  ideas  have 
been  considerably  extended.  It  may  be  considered  settled  tiiat  crosses  can 
be  elTected,  under  favorable  conditions,  between  any  two  species  of  plums. 
What  is  much  more  remarkable  is  the  uoquestio cable  fact  that  several  of  the 
cherries  may  be  crossed  with  the  plums.  Id  the  Compass  cherry  Prunu$ 
besteyi  has  been  combined  with  Miner,  which  stands  very  near  to  the  Ameri- 
canas.  In  the  Utah  Hybrid  P.  baseyi  has  doubtless  been  united  with  P. 
waiioni.  I  have  also  had  the  opportunity  to  examine  what  seem  to  be  satis- 
factory hybrids  of  Prunus  lubcordalaX  P.  Irillora  and  P.  maritimaXP. 
ht»»eyi.  Mr.  Burbank  last  summer  sent  me  two  distinct  and  probably  au- 
thentic hybrids  between  Salsuma  plum  and  Delle  Magnifique  cherry  , 
Theo.  Williains  of  Nebraska  is  said  to  have  a  hybrid  of  Wildgoose  plum  with 
Dye  House  cherry.  Orange's  Cherry-Plum,  so-called,  introduced  to  the 
trade  a  few  years  ago,  and  originating  in  Florida,  is  perhaps  a  cherry-plum 
hybrid.  Henry  A.  Brainerd  of  California  has  also  raised  two  or  three 
trees  which  seem  to  he  true  plum-apricot  hybrids ;  and  two  bmous  cases  of 
plum-fieach  hybrids  are  on  record  (see  Blackman  and  Mule,  p.  7  and  17.) 
T.  V.  Munson  of  Texas  has  reported  a  number  of  hybrids  o  I  Wildgoose 
plum  with  Alexandar  peach.* 

These  strange  facts  furnish  food  for  reflection,  and  tend  to  make  one  cau- 
tious in  his  predictions. 

Another  conclusion  seems  warranted  from  the  facts  thus  far  developed. 
This  Is  that  crossing  in  the  plum  orchard  is  altogether  common.  Thus  we 
may  depend  on  all  sorts  and  species  of  plums  for  cross- pollination,  and  may 
expect  to  see  great  numbers  of  accidental  hybrids  brought  to  notice  in  the 
next  few  years. 

4.     UTILITY  OF  THE  SEVERAL  SPECIES  IN  KYBBIDIZING. 

The  introduction  of  accidental  hybrids  is  likely  to  be  supplemented  in  the 
immediate  future  by  more  extensive  and  systematic  work  in  the  production 
of  hybrids  by  hand-pollination.  This  work  is  apt  to  be  successful  in  propor- 
tion to  the  intelligence  brought  to  bear  on  it.  Any  suggestions,  therefore, 
as  to  the  value  of  the  several  available  species  in  the  production  of  hybrids 
may  be  acceptable,  though,  like  the  other  generalizations  of  this  bulletin, 
they  are  put  forth  in  a  tentative  manner  only. 

Pnatut  domeitica. — This  species  is  comparatively  difficult  to  hybridize.  It 
may  be  hoped,  however,  that  it  will  give  the  very  best  of  results.  The  solid, 
meaty  flesh  and  the  freestone  character  of  leading  Domesticas  are  especially 
desirable  for  combination  with  the  higher  flavor,  better  color,  freer  growth, 
healthier  foliage,  and  other  desirable  qualities  of  native  species.  The  writer 
looks  withespiecial  favor  upon  the  combination  of  Domestica  with  Amedcana 
parents. 

•Country  Gentleman  s'.  (IB86),  p.  97a. 
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Pnmia  eeraaifera. — During  the  preparation  of  this  paper  a  considerable 
number  of  hybrids  of  this  species  were  examined.  Several  of  them  appeared 
to  be  of  value,  but  on  the  whole  thb  species  is  not  to  be  regarded  as  a  prom- 
ising one  for  use  in  hybridizations. 

Prunui  timoni. — "The  best  of  all  the  plums  in  hybridiiing,"  writes  Mr. 
Burbank,  and  his  results  seem  to  justify  him  in  the  opinion.  Although 
Pruma  simoni  itself  is  regarded  by  most  horticulturists  as  a  very  worthless 
thing  it  seems  to  have  a  thoroughly  respectable  progeny.  The  peculiarly 
disagreeable  taste  which  characteriies  the  parent  seems  never  to  be  present 
in  hybrid  offspring.  Instead  one  has  a  firm,  meaty  flesh,  with  a  rich,  sweet, 
sugary  flavor.  The  size,  color,  and  Sesh  of  the  Simon  plum  are  all  desir- 
able, and  though  it  is  hardly  probable  that  other  hybridizers  will  have  the 
same  success  with  this  species  that  Mr.  Burbank  has  had,  it  has  nevertheless 
fully  proved  itself  worthy  of  consideration. 

Prumu  trijiora. — The  facility  with  which  this  species  crosses  with  others, 
especially  with  P.  anguiti/oiia,  has  already  been  touched  upon.  The  twenty- 
seven  hybrids  credited  to  it  oft  page  27  form  an  interesting  and  important 
bmily.  Crossing  with  the  Chicasaws,  however,  seems  inclined  to  give  fruits 
with  soft,  stringy,  watery  flesh  clinging  to  the  stones.  These  are  among 
the  more  undesirable  characters  of  the  Chicasaws,  and  might  be  wisely 
avoided  by  using  other  combinations.  Although  it  is  much  more  difficult  to 
combine  P.  trijb>ra  with  P.  americana,  the  results  are  likely  to  prove  much 
better. 

P.  angiuti/olia. — This  species  is  discussed  in  the  preceding  paragraph  as 
regards  its  combination  with  P.  trijtora.  It  ought  to  be  combined  with 
varieties  having  firni,  meaty  flesh  and  free  stones. 

P.  AortuZami.— The  remark  made  in  the  paragraph  above  applies  also- 
to  the  Hortulanas.  They  are,  however,  to  be  regarded  in  general  as  more 
promising  subjects  of  hybridization.  They  should  be  crossed  with  firm 
fleshed,  free-stone  sorts. 

P.  americana. — The  finest  flavor  known  in  plums  belongs  unquestionably 
to  the  Americanas.  The  firmness  of  flesh  and  hardiness  of  tree  are  also 
qualities  of  paramount  practical  importance.  Partly  on  account  of  their  late 
blooming  season,  and  partly  perhaps  on  account  of  a  lack  of  affinity  for  other 
species,  they  do  not  hybridize  so  readily  in  the  orchard.  For  the  same  rea- 
sons they  are  not  so  convenient  for  the  plant  breeder.  In  spite  of  this  they 
arc  among  the  most  promising  plums  for  the  production  of  valuable  hybrids. 

Other  species  may  possibly  give  valuable  varieties  in  some  cases,  but  no 
particular  attention  need  be  given  them  in  the  present  chaotic  state  of  our 
knowledge. 
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6.    pluh-growing  as  affected  by  the  hybrids. 

First  of  all  let  it  be  understood  that  the  present  discussion  of  hybrid  plums 
is  not  a  recommendation  of  them  for  orchard  planting.  No  list  of  nelcct  va- 
rieties is  given,  and  no  single  variety  Is  awarded  a  general  recommendation. 
No  hybrid  variety  has  yet  shown  its  ability  to  take  a  place  in  commercial 
horticulture.  No  one  has  ever  proved  a  right  to  a  place  in  the  family  fruit 
garden.  Several  of  the  varieties  described  in  this  bulletin  are  of  great  inter- 
est and  some  promise,  and  may  well  be  planted  by  the  amateur  who  loves  to 
experiment  with  new  things.  More  than  this  cannot  be  said  respecting  the 
present  value  of  the  hybrid  plums. 

The  hybrid  plums  are  discussed  here  for  the  fullness  of  the  promise  which 
they  give  of  good  things  to  come.  It  is  the  deliberate  belief  of  the  writer 
that  the  introduction  of  the  hybrid  plums  marks  an  epoch  in  plum  culture. 
Tbe  results  promise  to  be  even  more  abundant  and  far-reaching  than  those 
which  have  flowed  from  the  hybridization  of  our  native  grapes.  This  is  a 
stroDgcomparison. 

It  is  fully  determined  that  plum-cherry  hybrids  are  possible.  The  produc- 
tion of  a  plum-cherry  hybrid  capable  of  cultivation  on  a  commercial  scale 
would  be  the  most  revolutionary  event  in  the  history  of  horticulture. 

Another  possibility  in  plum  hybridization,  which  it  is  yet  too  early  to  real- 
ize, is  the  selecliou  of  improved  progeny  from  second,  third,  fourth,  and 
subsequent  generations  of  hybridized  stock.  It  is  a  well  known  general 
principle  that  the  immediate  product  of  a  cross-pollination  is  not  so  likely  to 
give  something  desirable  as  are  the  seedlings  of  the  second,  third  and  fourth 
generations  from  this  primary  hybrid.  Tbe  hybridization  "breaks  the  type" 
and  gives  a  beginuing  to  variation.  Subsequent  generations  are  likely  to 
vary  immensely,  even  without  further  crossing,  and  among  these  variations 
the  plant  breeder  may  expect  to  find  his  prizes.  Mr.  Burbank  is  the  only 
plum  breeder  within  my  knowledge  who  has  thus  far  acted  upon  this  princi- 
ple. His  early  results  are  very  encouraging.  Already  I  have  examined  a. 
number  of  second -gene  ration  seedlings  of  one  of  bis  best  known  hybrid  vari- 
eties, among  which  several  seem  to  be  great  improvements  on  tbe  parent  va- 
riety. Other  groups  of  second  and  third  generation  hybrids  which  I  have 
examined  give  equally  gratifying  impressions. 

Perhaps  it  would  be  well  in  closing  to  repeat  the  statement  that,  although 
we  expect  great  things  from  the  hybrid  plums  in  the  future,  no  known  hybrid 
is  herewith  recommended  for  anything  but  experimental  planting. 
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I.    INTRODUCTORY  STATEMENT. 

Two  measures  were  passed  at  the  iegialative  session  of  1698  which  afiect 
the  relation  of  the  station  to  the  agricultural  interests  of  the  state.  One 
of  these  (No.  81)  throws  certain  safeguards  around  the  milk-test  system 
Bs  practiced  at  creameries  and  cheese  &ctories.  The  other  (No.  63)  pro* 
vidcs  for  the  inspection  of  the  concentrated  commercial  feeding-stuffs  sold 
in  the  state,  being  quite  similar  in  its  essential  provisions  and  scope  to  the 
well-known  "fertilizer  law."  The  execution  of  the  former  enactment  is  vest- 
ed in  the  superintendent  of  the  dairy  school  of  the  University  of  VermoDt 
and  State  Agricultural  College.  At  present,  however,  the  offices  of  superin- 
tendent of  the  dairy  school  and  director  of  the  station  are  held  by  one  indi- 
vidual, and  station  publications  form  the  most  convenient  medium  of  getting 
the  bets  concerning  the  law  before  the  public.  The  enforcement  of  the 
feeding-stufb  law  devolves  expressly  upon  the  station  director. 

The  genesis  of  these  acts  is  essentially  as  follows : 

MUk-lett  laie.' — Much  unrest  has  been  manifest  of  late  years  in  creamery 
drcles,  particularly  among  the  patrons,  touching  the  accuracy  of  the  milk-teat 
system  as  used  throughout  the  state.  Unsuccessful  attempts  were  made  at 
the  session  of  1896  to  enact  laws  looking  to  Its  improvement.  The  Vermont 
Dairymen's  Association  discussed  the  matter  at  Its  conventions  in  1807  and 
1898  and  appointed  a  legislative  committee  with  power  to  act  in  its  name. 
The  committee  corresponded  widely,  held  meetings,  one  of  which  was  at- 
tended by  several  creamery  officers  and  patrons,  and  formulated,  asaresultof 
its  work,  a  bill  which  became  House  Bill  208,  and,  later,  Act  No.  81  of  the 
Laws  of  1898.  The  bill  was  made  narrow  in  its  scope  because  five  otb«r 
bills  had  been  or  were  to  be  introduced  embodying  other  provisions  which 
had  been  discussed.  It  was  thought  safer,  moreover,  to  take  too  short  rather 
than  too  long  a  step  at  the  outset  The  bill  as  passed  does  not  call  for  ex- 
penditure of  state  funds,  is  not  financially  burdensome  on  managements  or 
operatives  and  provides  for  expenses  incurred  and  no  more.  The'  ideas 
which  it  embodies  were  approved  by  all  of  the  many  interested  parties  who 
expressed  their  views  In  the  matter. 

*  Tbe  act  under  diicussion  (No.  8i)  ti  enlirel;  distlDct  in  its  oiigin  snd  iatcDt  from  the 
eDkctmenl  (No.  Ba)  passed  al  (he  trcent  leislQD  providing,  among  olber  ihiiiBi,  for  paj- 
Dwntfoi  milk  at  creamerle*  and  cheese  Ibctories  on  the  bau  of  tnitter  insteaa  of  bulter- 
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Feeding-anffi  law. — Governmenta]  control  of  the  quality  of  feeding-8tu% 
baa  been  practiced  in  European  countries  for  a  long  time.  It  has  recently 
been  introduced  Jn  the  neighboring  states  of  Maine  and  Massachusetts,  and 
Is  contemplated  tn  New  Hampshire,  Rhode  Island  and  Delaware. 

The  ai^uments  in  fovor  of  a  state  control  of  feeding-stuffs  are  briefly  as 
follows : 

1.  The  trade  involves  enormous  sums.  Approximately  93,600,000  a  yeu- 
Is  expended  in  Vermont  for  feeding-stuffs  for  domestic  animals. 

2.  The  feeding-stuffs  sold  are  of  many  kinds,  they  often  bear  misleading 
names,  and  their  selling  prices  are  no  certain  index  of  their  value  as  feeds. 

3.  Different  feeding-stuffs  vary  largely  in  composition  one  from  another 
while  those  of  the  same  name  may  be  widely  apart  in  feeding  values  owing 
to  the  differences  brought  about  by  (a)  variations  in  the  composition  of  the 
material  from  which  they  are  derived;  (b)  by  differences  or  changes  in 
methods  of  manufacture;  (c)  by  adulteration. 

4.  Guaranteed  compositions  would  tend  to  insure  better  values,  wiser 
purchases  and  greater  confidence.  A  feeding-stuff  control  would  aid  in  money 
saving  and  be  of  distinct  educational  advantage. 

All  the  arguments  favoring  a  control  of  the  sale  of  commeroial  fertiliien 
are  applicable  to  the  present  case. 

The  Director  of  the  Maine  station  states  that  "the  most  noticeable  thing 
accomplished  by  the  law  is  the  driving  out  of  the  state  the  adulterated  cot- 
tonseed meal  which  was  so  largely  sold  in  1897.  The  inspection  law  has 
driven  it  to  other  states."  The  chief  chemist  of  the  Rhode  Island  station 
says  "I  regret  to  say*  that  Rhode  Island  is  becoming  the  dumping  ground  of 
adulterated  cottonseed  meal,  etc."  The  Maine  law  has  been  found  in  ex- 
perience to  "protect  both  the  dealer  and  the  consumer"  and  to  "tend  toward 
a  more  rational  use  of  feeding-stuffs,  which  will  be  alike  beneficial  to  the  feeder 
and  the  dealer."  The  chemist  of  the  Massachusetts  station  states  that  "while 
fully  one-third  of  all  samples  of  cottonseed  meal  received  at  this  station  dur- 
ing 1897  proved  to  be  seriously  adulterated,  thus  far  in  1898  not  a  ungle 
adulterated  article  has  been  discovered."  He  also  says  that  "the  inspection 
shows  the  feed-stu&  to  be  comparatively  free  from  serious  adulteration.  Some 
show  rather  wide  variations  in  composition,  which  it  is  hoped  will  be  cor- 
rected In  the  future."  Also  "a  great  variety  of  oat  refuse  is  now  finding  its 
way  into  our  markets.  It  has  been  found  to  contain  from  33  to  nearly  60per 
cent  of  hulls  .  .  .  farmers  are  cautioned  against  paying  excessive  prices  for 
material  of  this  kind."  This  law  was  proving  so  satisfactory  in  other  states 
that  there  seemed  good  reason  to  believe  that  it  would  work  well  in  Ver- 
mont. The  general  idea  received  the  warm  endorsement  of  the  State  Board 
of  Agriculture  and  the  Vermont  Dairymen's  Association.  Like  the  milk-test 
law  It  calls  for  no  appropriation  from  the  state  but  pa}^  its  own  bills,  all  excess 
•f  income  over  expenditure  being  covered  into  the  state  treasury. 
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11.    TEXT  OF  THE  LAWS. 
The  text  of  the  laws  are  as  follows : 

No.  8t. 


It  is  bereby  eoaeted  by  the  Genenll  Assembly  of  tbe  State  of  Vermoot : 

Section  t,    Alt  bottle*,  plpedes  or  other  measurini  glasses  used  by  any  person,  Snn  or 

corporation,  oi  their  agents  or  employees,  Bt  any  cre&men',  butler  facIoTy,  cheese  bcloty, 
or  condensed  milk  bctory,  or  eliewhere  to  Ibis  Stale,  In  determiDing:  by  the  Babcock  test, 
or  by  any  other  test,  the  value  of  milk  or  cream  received  from  different  persons  or  patties  at 
such  creameries  or  factories,  shall,  before  such  use,  be  tested  for  accuracy  of  measure- 
meul  and  lor  accurac]'  of  the  per  cent,  scale  marked  thereon.  It  shall  be  the  duty  of  tbe 
superintendent  of  the  dairy  school  of  the  University  of  Vermont  and  Stale  Agricultural 
College  to  designate  some  competent  person  to  test  the  accuracy  of  such  bottles,  pipettes 
or  other  measuring  glasses.  The  person  thus  designated  shall  so  mark  such  bottles,  pi- 
pettes or  other  measuring  glasses  as  are  found  correct  in  marks  or  characters  which  can- 
not be  etased,  which  marks  or  characters  shall  stand  as  proof  that  they  have  been  so 
tested ;  and  no  incorrect  bottles,  pipettes  or  other  glasses  shall  be  thus  marked.  The  su- 
perintendent of  the  dairy  school  shall  receive  forsuch  service  the  actual  cost  Incurred 
and  DO  more,  the  same  to  be  paid  by  the  persons  or  corporaiions  for  whom  It  is  done. 

Section  a.  Each  and  every  person  who,  either  lor  himiellor  in  the  employ  of  any  other 
person,  firm  or  corporation,  manjputales  the  Babcock  lest,  or  any  other  test  whether  me- 
chanical or  chemical,  for  the  purpose  of  measuring  the  contents  of  butter  fat  in  milk  or 
cream  as  a  basis  for  apportioning  the  value  of  such  milk  or  cream,  or  the  buWer  or  cheese 
made  Irom  the  same,  shall  secure  a  certificate  from  the  superintendent  of  the  dairy  school 
of  (he  University  o!  Vermont  and  State  Agricultural  College  that  he  or  she  is  competent 
and  well  qualiGed  to  perfotm  such  work.  The  rules  and  regulations  in  the  application 
for  such  certiUcate  and  in  the  granting  of  the  same  shall  be  such  as  the  superinlendeni  of 
the  school  may  arrange.  The  lee  for  issuing  such  certificate  shall  in  no  case  exceed  one 
dollar,  the  same  to  be  paid  by  the  applicant  lo  the  superintendent  of  the  dairy  school  and 
be  used  by  the  superintendent  in  meeting  the  expenses  incurred  under  this  section. 

Sections.  Any  person  orpersons  violating  any  of  the  provisions  of  this  act,  shall,  on 
conviction  in  a  court  of  corapeleni  Jurisdiction  be  fined  not  more  than  twenty-five  dollars 
for  the  first  offence,  and  not  more  fhau  fifty  dollars  for  each  subsequent  offence.  Iishall 
be  the  duty  of  every  sheriff,  deputy  sheriff  and  constable  lo  insdtule  complain!  againsi  any 
person  or  persons  violating  any  of  the  provisions  of  this  act,  and,  on  conviction,  one-haU 
of  the  fines  shall  go  to  the  complainant  and  the  balance  to  the  Stale. 

Approved  November  19,1898. 

No.  83. 
AN  ACT  TO  REGULATE  THE  SALE  OF  CONCENTRATED  COMMERCIAL 

FEEDING-STUFFS. 
It  is  hereby  eiucted  by  the  General  Assembly  of  the  State  of  Vermont : 
Section  i.  Every  lot  or  parcel  of  any  concentrated  commercial  feeding  stuflf,  as  defined 
in  section  three  of  this  act,  used  fiir  feeding  farm  live  stock,  sold,  otfered  or  exposed  for 
siale  in  the  state  of  Vermont,  shall,  in  addition  to  the  tax  tag  described  in  section  Bve  of 
thb  act,  have  affixed  thereunto,  in  a  conspicuous  place  on  the  outside  thereof,  a  plainly 
printed  statement  clearly  and  truly  certifying  the  number  oinet  pounds  of  feeding-stuff  in 
a  package,  the  name,  brand  or  trade  mark  under  which  the  article  is  sold,  the  name  and 
address  of  the  manufacturer  or  importer,  the  place  of  manubcture,  and  a  chemical  analy- 
sb  stating  the  percentages  it  contains,  ofcrude  protein,  allowing  one  per  cent,  of  nitrogen 
lo  equal  six  and  one-fourth  per  cent,  of  protein,  and  of  crude  lat,  both  constituenls  to  be 
deleimined  by  the  methods  adopted  at  the  time  by  the  Association  of  Official  Agricultural 
Chemists;  provided  thai  the  statement  of  the  percentage  ofcrude  lat  may  be  omitted  Ifll 
does  not  exceed  three  per  cent. 
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Section  a.  Tbe  tenn  coDcentnted  commercial  feedioc-stufC  as  here  uied,  iludl  not  is- 
chide  bays  uid  straws,  Ibe  whole  seed  nor  the  unmixed  meals  made  direcllr  from  the 
entire  grajtii  of  wheal,  tye,  barley,  oats,  Indian  com,  buckwheat  and  broom  com.  Neither 
shall  it  include  wheat,  lye  and  buckwheat  brans  or  middlings,  nor  pure  grains  B"nind 
together,  nor  wheat  brao  or  middling  mixed  together  or  with  other  feed. 

Section  3.  The  term  concentrated  commercial  leeding-sluf£  as  here  used,  shall  Include 
linseed  meals,  cottonseed  meals,  pea  meals,  cocoanut  meals,  gluten  meals,  gluten  feeds. 
maize  feeds,  starch  ieeds,  sugar  feeds,  dried  brewet'i  grains,  malt  sprouts,  hominj  feeds, 
cerealine  feeds,  rice  meals,  oat  feeds,  com  and  oat  chops,  com  and  oat  feeds,  ground  beef 
or  fish,  mixed  feeds,  provenders,  and  alt  other  maleiials  of  a  similar  nature  not  in- 
eluded  within  section  two  of  this  act. 

Section  4.   Before  any  concentrated  commercial  feeding-^tuff,  as  defined 

....■_  — .J   .=■___! ji '!,  the  importer,  manufacture.   _.   ,. 

n  the  StBteofVermont,  shall,  for  < 


of  this  act.  is  sold,  offered  or  exposed  for  sale,  the  importer,  manufacturer  or  parly  wl 


everv  feeding-iiufT  bearing  a  distinguishing  name  and  trade  mark,  file  with  the  director  . 
the  Vermont  AgricultutarEiperimenl  Station  a  cerliRed  copy  of  the  statement  named  ia 
section  one  of  Ibis  act,  and  shall  also  deposit  with  said  director,  at  his  request,  a  sealedglass 
jar  or  bottle  containinE  not  less  than  one  pound  of  the  feeding-stuif  to  be  sold  or  of&red 
for  sale,  accompaitied  by  an  affidavit  that  it  is  a  fair  average  sample  thereof  and  corres- 
ponds within  reasonable  limils  to  the  feeding-sluff  which  It  represent-   ■-  " 

)f  protein  and  fat    '"'"'"   '  — "  '"" 


Section  5.  The  manufacturer,  importer,  agent  or  seller  of  each  ci 
cial  feeding-stuff  as  defined  in  section  three  of  this  act,  shall,  before  the  article  is  offered 
for  sale,  pay  to  the  director  of  the  Vermoni  Agricultural  Experiment  Station  an  inspection 
tax  often  cents  per  ton  for  each  ton  of  such  concentrated  feeding-stuff  sold  or  offered  for 
sale  in  the  Slate  of  Vermont,  and  shall  alfii  to  each  car  shipped  in  bulk  and  to  each  bu, 
barrel  or  other  package  of  such  conceniialed  leeding-sluff,  a  tag  to  be  furnished  by  said 
director,  stating  that  alt  charges  specified  in  this  section  have  been  paid.  The  director  of 
said  experiment  station  is  hereby  empowered  to  prescribe  the  forms  for  such  lags,  and 
adopt  such  regulations  as  may  be  necessary  for  the  enforcement  of  the  law.  Whenever  Ibe 
manu&cturer  or  importer  or  shipper  of  a  concentrated  feeding-stuff  shall  have  filed  ihe 

nt  maile  in  section  one  of  this  act  and  paid  the  inspection  tax,  no  agent  or  seller  of 

'    "  Jt  shipper  shall  be  required  to  file  such 


tax.     The  amount  of  inspecdon  tax  received  by  said  director  shall  be  paid  by  him 
Slate  treasurer.    So  much  of  the  inspection  lax  collected  under  this  act  shall  be  p  ... 
the  state  treasurer  to  the  treasurer  of  said  experiment  station  as  Ihe  director  of  said  expeti- 


II  be  paid  br 


s  required 

by  this  act,  but  in  no  case  to  exceed  the  amount  of  the  inspecdon  tax  received  by  the  stale 
treasurer  under  ihis  act,  such  payment  to  be  made  quarterly  upon  the  order  of  the  audi- 
tor of  accounts,  who  is  hereby  directed  10  draw  hb  order  for  such  purpose. 

Section  6.    Any  manufacturer,  importer,  agent  or  person  Belling,  offering  or  exposing 
for  sale  any  concentrated  commercial  feeding-stuff,  as  defined  in  section  three  of  this  act. 


le  and  Ihe  tax  tag  required  by  section  five  of 
lis  act,  or  WHO  a  laoei  siaiiug  inui  saiu  iceding-stuff  contains  substanlially  a  larger  per- 
entage  of  either  the  constituents  mentioned  in  section  one  than  is  contained  therein,  shall 


.  _  .  1  a  court  of  competent  jurisdiction  be  fined  not  more  than  fifty  dollars  for 

Ihe  first  offense,  and  not  more  than  one  hundred  dollars  for.each  subsequent  offense. 

Section  7.  All  manufacturers  and  Importers  of  concentrated  commercial  feeding-stufb, 
or  dealers  in  the  same,  shall,  when  requested,  furnish  the  director  of  the  Vermont  Agri- 
cultural Experiment  Station  with  a  complete  list  of  the  names  or  trade  marks  of  said  Said- 
Ing-slufb,  and  all  agents  selling,  oflering  or  exposing  the  same  for  sale. 

Sections.  The  director  of  ihe  Vermont  Agricultural  Ejq>erimenl  Station  shall  cause 
one  analysis  or  more  to  be  made  annually  of  each  concentrated  commercial  feeding-stuff 
sold  or  offered  for  sale  under  the  provisions  of  this  act.  Said  director  is  hereby  author- 
lied  in  person  or  by  deputy  to  take  a  sample  not  exceeding  two  pounds  in  weight  for 
analysis  fiom  any  lot  or  packi^e  of  concentrated  commercial  feeding-stuffwhich  maybe  In 
the  possession  of  any  manufaciuier,  importer,  agent  or  dealer  in  Ihis  state;  but  said  sample 
shall  be  drawn  in  the  presence  of  said  party  or  parties  in  interest,  or  their  representative,  and 
shall  be  taken  from  a  parcel  or  number  of  packages  which  shall  not  be  less  than  five  per 
cent,  of  the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then  divided  into  two 
equal  samples  and  placed  in  glass  or  metal  vessels,  carefully  sealed,  and  a  label  placed 
on  each  stating  the  name  or  brand  of  the  feediDg-Etuff  or  material  sampled,  ihe  name  of 
tb«  party  from  whose  stock  the  sample  wM  drawn,  and  the  lime  and  plasc  af  drawbg,  nttd 
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■aid  label  shall  be  signed  by  the  director  or  bis  deputy  and  by  the  parlies  or  party  in 
inlernt,  or  their  lEpresenlaiive,  preieni  al  the  drawing  and  sealioE  Of  said  samples ;  oae 
o(  said  duplicate  samples  shall  be  letained  by  the  director  end  the  othei  by  the  party 


mpled,  and  (he  sample  or  samples  retained  by  the  director  shall  be 
comparison  with  the  certified  statements  named  in  sections  one  and  four  of  (his  act.  The 
mull  of  the  analysis  of  the  sample  or  samples  so  procured,  together  with  such  additional 
information  ai  circumstances  advise  shall  be  published  in  reports  or  tmlletins  firom  time 

Section  g.     The  Director  of  the  Vermont  Agricultural  Experiment  Station  shall  nOti^ 


duly  of  the  treasurer  upon  ascertaining  any  violation  of  this  act  to  fbrthwilh  nolifi'  the 
manufacturers  and  importers,  in  writing,  and  lo  give  them  riot  less  than  thirty  dap  there- 
after in  which  to  comply  wUh  the  requirements  of  this  act.  But  there  shall  be  no  prose- 
cotioD  in  relation  lo  the  quality  of  any  concentrated  commercial  feeding-sluff  if  the  same 
shall  be  found  to  lie  subslanliilly  equivalent  lo  the  statement  of  analysis  mode  by  the 
nwnu&ctnren  or  importers. 

Section  lo.  The  term  importer,  for  all  the  purposes  ofthis  act,  shall  be  taken  to  mean 
all  who  procure  or  sell  concentrated  commercial  feediog-stufEs. 

SectiOD  II.    All  acts  or  parts  of  acts  inconsistent  with  thfs  act  are  hereby  repealed. 

Section  19.     This  act  shall  take  effect  July  Isl,  1899. 

Approved  November  ag,  1S9B. 


III.    ESSENTIALS  OF  THE  LAWS. 

TbeeueDtUl  points  of  these  Uws  may  be  coDcUely  stated  as  follows: 

AfiiJt  lot  law.  Section  1  provides  that  all  Babcock  glassware  uted  in  divi- 
dtnd  making  at  creameries,  cheese  &ctories,  etc.,  shall  be  tested  as  to  accur- 
acy by  some  competent  person,  the  sanie,  when  tested  and  found  accurate, to 
be  indelibly  marked  as  proof  of  correctness,  the  cost  of  such  testing  and 
marking  to  be  paid  by  the  parties  for  whom  the  work  is  done. 

Section  2  provides  that  all  operatives  of  the  Babcock  test  uned  in  dividend 
maldng  at  creameries,  cheese  factories,  etc.,  shall  secure  certificates  setting 
forth  their  ability  to  analyze  milk  accurately,  the  same  to  be  issued  on  proof 
of  such  ability  and  under  such  rules  and  regulations  as  maybe  prescribed, 
the  fee  for  the  certificate  not  to  exceed  one  dollar. 

Section  3  is  a  penal  section. 

Fading-»tvff*  law.  Section  1  provides  that  all  packages  of  "concentrated 
commercia]  feeding-stuffs"  sold  in  Vermont  shall  bear  a  statement  of  the 
weight,  name  of  goods,  name  and  address  of  manu^turer  and  percentages 
of  crude  protein  and  of  crude  hi. 

Sections  2  and  3  respectively  define  what  materials  are  not  and  what  are 
held  to  be,  for  the  purposes  of  the  law,  "concentrated  commercial  feeding- 
stnffs." 

Sections  4  and  7  provide  for  tiling  copies  of  guaranteed  analyses,  lists  of 
feeds  offered  and  agents  selling  same,  by  the  manufacturers  at  the  director's 
reqoeat. 
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Section  6  provides  that  the  "  maDu&ctnrer,  importer  or  seller"  (the  latter 
two  only  In  case  the  maou&cturer  falls  to  comply  with  the  law,)  shall  pay  to 
the  director  a  tax  of  10  cents  a  ton  to  cover  coats  of  inspection  and  shall 
affix  to  each  package  a  tag  to  be  furnished  by  the  director,  stating  that  all 
charges  have  been  paid;  empowers  the  director  to  make  regulations  in  the 
enforcement  of  the  law;  provides  for  the  payment  of  its  receipts  to  the  state 
treasurer  and  for  the  reimbursement  of  the  station  for  expenses  incurred, 
these  in  no  case  to  exceed  the  total  receipts  under  the  law. 

Section  6  is  a  penal  section. 

Section  S  provides  for  the  sampling  of  the  material  in  the  hands  of  the 
seller ;  also  that  one  or  more  analyses  of  each  goods  be  made  annually  and 
the  results  thereof  published  together  with  such  additional  information  at 
seems  advisable. 

Section  9  prescribes  action  in  case  of  violation  and  defines  violation  of  the 
act  so  &r  as  it  relates  to  the  quality  of  the  goods. 

Section  10  defines  the  word  "importer." 

Section  11  is  a  repealing  section. 

Section  12  sUles  that  "thte  act  shall  take  effect  July  1.  1899." 

The  rules  and  regulations  concerning  the  milk-test  law  will  be  sent  to  such 
parties  aa  may  be  interested  on  application  to  the  "Superintendent  of  the 
Dairy  School,  Burlington,  Vt." 

The  reguladona  touching  the  feeding-stuffs  law  will  concernraanufacturers, 
importers  and  sellers  only.  These  will  be  made  from  time  to  time  as  occa- 
sion warrants.  Correspondence  touching  these  should  be  addressed  to  the 
Experiment  Station,  Burlington,  Vt, 

It  is  expected  to  make  all  regulations  and  rulings  under  the  laws  as  slightly 
onerous  as  possible  without  defeating  the  ends  sought. 

It  is  eariwtly  regutsttd  that  failurei  to  compfy  with  any  af  the  provisiotu 
of  other  snactmttU  bt  rtporttd  to  the  station,  in  order  that  their  enforcement 
wtay  be  facilitated  and  the  pubUe  good  be  advanced. 


JVote  coMcemtHg  milk-test  lam.  6320  pieces  of  Babcock  glassware  have 
been  tested  to  date  (Feb.  1),  2148  new  (hitherto  unused),  3181  old  (al- 
readyused).  39  of  the  former  and  111  of  the  latter  were  found  incorrect, 
1.8  and  3.S  per  cent  of  error  respectively.  One  out  of  every  28  pieces  of  old 
apparatus  and  one  out  of  every  56  pieces  of  new  apparatus  proved  to  be 
wrong.  Several  very  bad  bottles  and  two  very  bad  lota  of  bottles  have  been 
founo!  Correct  apparatus  is  stamped  indelibly  Vt.  £x.  St.,  incorrect  appar- 
atus is  indelibly  stamped  BAD. 

There  have  been  116  applications  for  licenses  received  to  date,  46  of  which 
have  been  granted  and  3  refused,  while  in  67  cases  examinations  are  still 
incomplete. 
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BULLETIN  NO.  69. 
ANALYSES  OF  COMMERCIAL  FERTILIZERS. 

By  J.  L.  HiLU,  C.  H.  Jokb  and  B.  0.  White. 
I.    STATEMENT  REGARDING  ANALYSES. 

The  present  bulletin  contains  analyses  of  36  sampleB  of  leading  brands 
of  goods  licensed  for  sale  in  Vermont.  Usually  composite  samples  (mix- 
tures of  eqnal  portions  of  two  or  more  samples  of  the  same  brand  taken  at 
diflerent  points)  have  been  analyzed,  but  in  some  cases  single  samples  only 
have  been  taken. 

Tbe  choice  of  brands  for  immediate  analysis  and  early  publication  is 
based  largely  upon  the  frequency  with  which  they  have  been  found  in  tbe 
search  (or  samples  during  the  five  past  as  well  as  during  tbe  present  season, 
this  being  regarded  as  an  indication  of  comparatively  extended  use. 

,  A  second  bulletin  of  analyses  will  be  issued  about  April  30th,  in  which 
it  is  expected  to  include  all  the  brands  most  commonly  sold  in  the  state.  A 
third  will  be  issaed  late  in  May  and  will  contain  the  analyses  of  the  brands 
less  widely  used,  t<4[ether  with  a  reprint  of  tbeanalyses  given  in  tbe  March 
and  April  balletins- 

All  samples  are  taken  by  agents  of  tbe  experiment  station  from  this 
year's  shipmentB  in  the  hands  of  local  dealers,  and  represent  therefore 
exactly  what  the  purchaser  is  getting. 

For  detailed  data  regarding  the  meaning  of  the  terms  used  in  fertilizer 
analysis,  the  principles  underlyii^  the  use  of  fertilizere,  the  elements  of 
plant  food,  the  sources  of  crude  stock  or  raw  materials  used  in  manufacture, 
the  commercial  and  agricultural  values  of  fertilizers,  the  arguments  in  favor 
of  and  methods  of  home-mixing,  the  rational  and  economical  selection,  par- 
chaee  and  use  of  fertilizers,  the  reader  is  referred  to  bulletins  47  and  66  ot 
this  station  which  will  be  sent  to  any  address  upon  application. 

II.    SCHEDULE  OF  TRADE  VALUES. 

Tbe  following  schedule  of  trade  values  to  be  used  in  this  state  in  1899 
is  tbe  one  agreed  upon  by  the  experiment  statione  of  Massachusetts,  Rhode 
Island,  Connecticut,  New  Jersey  and  Vermont,  after  a  careful  study  of 
prices  ruling  in  tbe  large  markete  of  the  southern  New  England  and  middle 
states-  For  comparative  purposes  the  schedule  used  last  year  is  included  in 
the  tabulation. 
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ctB.  per  lb-  cte.  per  lb. 

Nitrogen  in  ammonia  ealte 14  15 

in  nitratee 13  laj 

Orgsnic  nitrogen  in  dry  and  fine  gronnd  fish, 
blood  and  meat  and  ia  mixed 

fertilizera 14  14 

"           "        in  fine  ground  bone  and  tank- 
age   13i  14 

"           "        in  coaree  bone  and  tankage 10  10 

Phosphoric  acid  soluble  in  water. 4}  4J 

"           "            "     in  ammonium  citrate*....         4  4 
"           "        in  fine  ground  bone  and  tank- 

"  "        in  coarse  bone  and  tankage 3}  2 

"  "        insoluble  (in    water    and   in 

ammonium  citrate)  in  mixed 

fertilizere 2  2 

Potash  aa  high  grade  sulphate  and  in  mixtures 

free  from  mariale  (or  chlorids) 5  5 

Potash  as  muriate 4]-  4} 

The  above  trade  values  are,  as  nearly  as  can  be  estimated,  the  a\-erage 
figures  at  which,  in  the  six  months  preceding  March  1st,  the  respective 
ii^redients  could  be  bought  at  retail  for  cash  in  the  larger  markets,  (Boa- 
ton,  New  York,  etc, )  in  the  raw  materiaU,  unmixed-  They  also  correspond 
to  the  average  wholesale  prices  for  six  months  ending  March  1st,  plus  about 
20t  per  cent  in  the  case  of  goods  for  whicii  there  are  wholesale  quotations. 
The  valuations  obtained  by  the  use  of  the  above  figures  will  be  found  to 
agree  fairly  with  the  reasonable  average  retail  price  in  the  large  markets  of 
standard  raw  materials  such  aa  sulphate  of  ammonia,  nitrate  of  soda, 
muriate  of  potash,  sulphate  of  potash,  dried  blood,  plain  superphosphate, 
(acid  phosphate),  azotin,  ammonite,  dry  ground  fish,  cottonseed  meal, 
bone,  tankage  and  ground  South  Carolina  or  Florida  rock. 

•DbaolTcd  from  i  tnm*  at  the  uiiKronnd  phosphate,  prevfooily  eitncted  with  pun 
mter,  by  loo  c.  c  of  ■  neutral  Kiliitloii  of  arataonlnm  citrate,  ip.  gr.  1.09.  In  30  mlDdtea  at 
6j  detrees  C.  with  ajlration  once  in  fiw  minutea  ;  coramonly  csUed  ■•rewited,"  or  "Iwck- 
goae*'  pfac3«phoTlc  acid. 

tSsceptin  eanof  BTaflablephospfaorlcacidwlilch  ha*  been  purctaaaed  dnrinc  Uic  put 
twoyeara  al  aevetal  pdntn, partlcniarlr  In  the  middle  atalea.at  mj  lowpricn.  'The 
"pltu"ln  the  aue  of  this  IntredlcDt  Ufar  above  »  per  cent. 
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APPLICATION   OF  TKADB   VALUE! 

The  above  trade  values  are  applied  to  the  vahiation  of  euperphoBphates 
and  mixed  goods  aa  toIlowH  : 

The  organic  nitrogen  la  valued  at  14  centH  a  pound,  it  buing  assumed 
that  it  is  obtained  from  audi  materials  as  dried  blood,  high  grade  tankage, 
cottonseed  meal,  ground  fish  or  nitrogenous  substances  of  equally  good 
quality. 

Nitrogen  in  the  form  of  nitmte  of  soda  and  sulphate  of  ammonia  is  valued 
at  12}  and  15  cents  a  pound  respectively. 

Soluble,  reverted  and  insoluble  phosphoric  acids  in  mixed  fertilizere 
are  valued  4},  4  and  2  cents  a  poond  respectively. 

Potash  is  valued  at  4t  cents  a  pound,  the  price  of  that  ingredient  in 
kainit  and  muriate,  if  there  is  sufficient  chlorin  in  the  fertilizer  to  unite  with 
all  the  potash ;  if  not,  such  as  is  not  thus  united  ia  valued  at  5  cents  a 
pound,  the  price  of  that  ingredient  in  high  grade  sulphate. 

The  "station  valuation"  of  afertilizermay  be  obt^nedby  mulltplyinf 
the  given  per  cent  of  each  corulituent  (nilrogea,  $olubU,  reverted  artd  intohibU 
photphoric  addt  and  polath )  by  ill  trade  vtUue,  adding  the  product*  and  muZf  i- 
ptyittg  the  sum  by  SO. 

COMHERCIAI.   VALUB  OT  COMMKBCaAL   FBRTILIZEBB. 

In  order  that  there  may  tie  no  misconception  and  that  the  reader  may 
clearly  appreciate  what  these  valuations  are  and  what  they  are  not,  it  ia  our 
custom  to  call  attention  repeatedly  to  the  fact  that  tha  ati>U<m  Tiioatioii 
«f  a  bruid  of  fartlliaer  doM  not  represent  iti  proper  aeUinc  price  at  the 
point  of  ooammption.  Neither  should  it  be  inferred  that  the  ii^redients 
in  the  brand  in  question  have  of  necessity  the  comincrcial  value  indicated. 
It  may  be  greater  or  leas  than  is  shown.  The  elation  does  not  pretend  dog- 
matically to  state  the  commercial  worth  or  valuation  of  any  given  fertilizer. 
Its  "valuations"  should  be  construed  as  showing  the  retail  trade  wdne  or 
caeh-cotl  of  amounU  of  nitrogen,  pkotphoric  acid  and  pota*h,  equal  to  thoK  con- 
tained in  a  ton  of  the  brand  in  question,  in  iinmixed  standard  raw  malertaU  of 
good  quality,  at  tlie  leaboard. 

The  following  explanations  may  serve  to  render  these  points  yet  more 

1.  The  trade  values  scheduled  on  pt^^e  42  of  this  bulletin  represent 
very  closely  the  prices  at  which  a  pound  of  nitrogen,  phosphoric  acid  and 
potash,  respectively,  can  now  be  purchased,  in  their  various  forms,  for  cash, 
at  retail,  in  the  large  markets  ol  tlie  southern  New  England  and  the  middle 
states.  They  are  based  in  part  upon  the  ton  prices  at  which  certain  classes 
ol  goods  are  offered  to  actual  consumers  by  manufacturers  and  brokers,  and 
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in  part  upon  the  wholesale  pricea  as  quoted  daring  the  six  months  preced- 
ing March  let,  plua  20*  per  cent. 

2.  These  trade  values  do  not  include  the  charges  for  mixing,  bagging, 
Btonige,  freight,  commiBsions  to  agents  and  dealers,  selling  on  long  credit, 
bad  debts,  interest  on  investment,  depreciation  of  plant,  profits,  etc. 

Tbey  represent  the  retail  prices  of  nitrogen,  phosphoric  acid  and  potash, 
attbe  seaboard  (Boston,  New  York,  etc.]  singly  and  unmixed-  In  or- 
dinary complete  fertilizers  the  three  ingredients  are  mixed  together,  bnt 
this  ie  not  a  necessary  condition  of  their  uae.  In  their  unmixed  condition 
tbey  are  ready  for  use  by  the  farmer,  it  it  is  desired  to  apply  them  aepa- 

An  illngtmtion  may  serve  to  make  the  above  statements  more  clear. 
A  farmer  wishes  a  ton  of  fertiliser  similar  to  the  well-known  brands  sold  in 
this  state.  If  he  purchases  in  Boston  or  New  York  fifty  (50)  pounds  of 
nitrate  of  soda,  three  hundred  and  fifty  (360)  pounds  of  dried  blood,  on« 
hundred  and  twenty-five  (125)  poundsot  muriate  of  potash  and  fourteen 
hundred  and  se«nty-five  (1475)  pounds  of  dissolved  South  Carolina  rock, 
known  in  the  trade  as  "  acid  phosphate  "  and  mixes  these  ingredients  to- 
gether, be  will  have  a  complete  fertilizer  analyzing  much  the  same  as  the 
average  goods  sold  in  Vermont  in  1696  and  not  essentially  difierent  (chem- 
ically) from  many  standard  brands  now  in  the  market. 

The  cost  of  tbe  ton  after  mixing  (if  ihe  fanner  prefers  to  mix  the  ingre- 
dients himself)  will  be  made  up  as  follows  ; 

(a)    Cost  of  the  materials  in  the  markets. 

(6)    Cost  of  transportation. 

(c)    Cost  of  mixii^. 

Tbe  first  item  (a)  entering  into  the  total  cost  is  the  only  one  included 
in  tbe  "  valuation."  If  there  is  added  to  this  one  item  not  only  the  charges 
for  transportation  and  mixing  but  also  the  expenses  of  selling  through  agents 
and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  factors  involved  in 
the  cost  of  our  ordinary  complete  fertilizers,  when  delivered  at  or  near  the 
place  of  consumption.  It  is  clear,  therefore,  that  the  selling  price  at  the 
jtoint  of  consumption  must  of  necessity  exceed  the  ''valuation,"  the  excess 
representing  the  manufacturer's  charges  for  converting  raw  materials  into 
finished  products,  for  freighting  and  for  selling  them. 

Since  the  cost  of  mixing  and  selling  must  of  necessity  vary  somewhat 
with  different  companies,  and  since  freight  rates  to  the  different  sections  of 
the  state  are  quite  unlike,  it  is  unsafe  to  assign  any  arbitrary  sum  to  cot'er 
these  charges.  These  can  be  best  estimated  by  the  consumer  to  fit  his  local 
conditions. 

"Valuations"  may  be  found  useful : 

(a)  To  show  whether  a  given  fertilizer  is  worth  its  cost  from  the 
commercinl  standpoint. 
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[b]  Ab  a  cotnmon  basis  on  which  to  compare  the  cotnmerdal  values  of 
different  brands,  enabling  buyers  to  note  whether  prices  asked  are  warrant- 
ed by  values  contained. 

In  1898  the  average  selling  price  of  126  brands  sold  in  Vermont,  was 
f29.W  per  ton,  the  average  "  valuation,"  J17.86,  and  the  difference  Jll-18, 
an  advance  of  63  per  cent  on  the  "  valuation."  Or,  etating  tbe  case  in  an- 
other, and,  perhaps,  a  clearer  way,  on  the  average  two  dollars  out  ol  every 
live  were  paid  for  expenses,  while  three  of  the  five  dollars  were  paid  for  tbe 
plant  food.*  Amounts  of  plant  food  of  the  best  quality  equal  to  what  was 
contained  in  several  brands  might  have  been  bought  at  retail  tor  cash  at  the 
seaboard  for  less  than  one-half  the  credit  price  asked  in  Vermont ;  in  one 
case  39  cents  might  have  bought  as  much  as  did  a  dollar. 

Selling  prices  always  exceed  valuations,  since  the  latter  show  only  sea- 
board values  of  unmixed  ingredients  and  do  not  include  tbe  other  necessary 
and  legitimate  charges  already  mentioned  which  accompany  the  manufac- 
ture and  sale  of  mixed  goods.  If  the  selling  price  does  not  exceed  the  valu- 
ation more  than  30  to  40  per  cent  it  may  not  be  too  high,  hut  in  proportion 
as  the  excess  increases  beyond  this  point  there  is  reason  to  question  the 
economy  of  the  purchase. 

It  is  usually  found  that  the  low-priced  brands  are,  commercially,  the 
most  costly.    Last  year's  inspection  developed  the  following  facts : 

1.  Tbe  same  amounts  of  plant  food  which  cost  a  dollar  in  the  average 
low  priced  brands  (below  f28)  might  have  been  bought  in  the  unmixed 
state  at  retail  and  at  the  seaboard  for  58  cents;  in  the  average  medium 
priced  goods  ($28  to  $32)  for  80  cents;  and  in  the  average  high-priced  goods 
(t32.SO  and  upwards)  tor  67  cents.  Extremes  of  values  were  79  cents  and 
39  cents.  In  20  per  oent  of  the  entire  number  of  brands  the  charges  for 
manufacture,  sale,  etc.,  were  almost  as  great  as  or  greater  than  the  retail 
seaboard  value  of  the  plant  food. 

2.  In  over  one-third  of  the  number  of  low-priced  goods,  charges  for 
mixii^,  sale,  etc. ,  a^regated  at  least  4o  per  cent  of  the  selling  price,  while 
in  but  one-sixth  of  tbe  total  number  of  medium  priced  brands  and  in  none 
of  tbe  high-priced  goods  were  tbe  coats  as  high  as  46  per  cent, 

3.  Seventy  per  cent  of  the  total  number  of  high-class  goods  containedan 
equivalent  of  65  cents  or  more  worth  of  plant  food  at  retail  seaboard  prices, 
while  only  19  percent  of  tbe  medium  grades  and  17  per  cent  of  tbe  low- 
priced  brands  contained  as  high  a  relative  value. 

■An  lUustiiliOD  of  the  mt^Ihwl  oC  iuBklni  this  lallcr  compirison  may  piove  helpTul.  A 
brand  of  fenllizct  contBlaLnE  i  per  cent  o(  nliFDgen.  9  per  cent  of  total  photphorfc  acid,  7 
per  cent  or  aolubte  phosptioTic  aclcl.  i  per  cent  reverted  phosphoric  acJa.  i  per  cent  of  IsMk- 
Inblc  phrapboric  acid,  and  6  per  cent  of  potaih  letli  at  consumer'!  depot  for  JiS.  In  lb* 
abaenco  ofatialyilB  tbe  mini  mum  guarantee  may  betaken  ua  basis  ofcalculalini  "  valua- 
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Low  grade  brands  coet  relatively  high  prices  because  the  expenscB  of 
manufacture  and  sale  are  equally  as  gteat  as  and  proportionately  greater 
than  those  on  high  class  goods.  The  companies  as  a  rule  prefer  to  sell  the 
better  goods,  but  there  is  a  wide-spread  popular  demand  for  low-priced 
fertilizers,  a  desire  "to  get  a  lot  for  the  money."  General  and  local 
agents  report  difficulty  in  selling  the  higher  grades,  which  must  usually 
prove  more  satisfactory  because  of  the  greater  economy  of  purchase  and  the 
greater  likelihood  that  first-class  materials  are  used  in  manufacture. 

It  often  occuTsthatconsumers  lay  too  much  stress  upon  the  "valuaUon" 
and  too  little  upon  the  analysis.  The  valuations  stand  in  no  direct  or  nec- 
essary relation  to  the  comparative  profita  which  may  result  from  the  use  of 
the  various  brands.    Their  significance  is  almost  purely  commercial. 

Buyers  should  remember  that  faigh  class  goods,  givii^  relatively  large 
values  of  plant  food  for  the  dollar  invested,  are  usually  rich  in  nitrogen, 
the  most  cosily  of  the  three  ingredients.  The  dairy  farmer  need  not  buy 
this  element  in  large  quantities  in  his  fertilizers.  If  he  buys  concentrated 
feeds,  if  he  is  using  absorbents  and  gypsum  in  the  stable,  if  be  prevents 
the  manurial  losses  caused  by  fermentation  and  leaching,  and  if  he  gete 
bis  manure  promptly  upon  the  soil,  he  is  usually  supplying  most  of  the 
needed  nitrogen.  Some  of  this  element,  however,  may  be  wanted  in  the 
more  readily  available  forms  as  found  in  commercial  fertilisers  as  a  starter. 
Such  a  man  usually  needs  to  buy  relatively  little  nitrogen,  yet,  not- 
withstanding, should  get  at  least  tio  or  better,  70  cents  worth  of  plant  food 
for  a  dollar. 

Among  the  points  bearing  upon  economical  and  rational  purchase, 
other  than  the  relation  of  the  selling  price  to  the  value  of  the  plant  food 
contained,  and  the  advisability  of  "fertiltzii^  by  feedii^,"  may  be  cited  : 

1.  Previous  experience  obtained  personally  or  by  careful,  observii^, 
reliable  neighbors  with  similar  goods  on  the  same  or  similar  soil  with  the 
same  crops. 

2.  Reputation  of  the  firm  offering  the  goods. 

3.  The  advantages  and  disadvantages  of  home  mixing  as  compared 
with  the  purchase  of  "mixed  goods." 

4.  The  character  and  amount  of  barn-yard  manure  on  hand. 

5.  The  character,  previous  cropping  and  manuring  of  the  soil. 

6.  The  demands  of  the  crop  upon  the  plant  food  of  the  soil. 

7.  The  analysis  of  the  goods  under  consideration  and  its  fitness  for 
soil,  crop,  and  as  a  supplement  to  home  manurial  supplies. 

8.  The  forms  in  which  the  ingredients  occur  ;  nitrogen  as  nitrates 
Dipuiic  matter,  etc.,  potash  as  muriate,  as  sulphate,  etc. 
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III.  OBSERVANCE  OF  THE  FERTILIZER  LAW. 
The  followiog  manufacturers  and  companies  have  paid  licenaee  as  re- 
quired by  the  fertilizer  law  and  ttie  sale  ai  any  and  all  braade  bearing  their 
names  is  legal.  Agents  as  well  as  intending  pui-chasers  are  warned  agninst 
the  handling  at  mixed  goods  of  companies  other  than  those  listed  below, 
since  the  former  render  themselves  liable  to  fine,  and  the  latter,  in  buying 
the  goods  of  companies  trying  to  evade  the  taw,  run  great  rislc  of  getting 
inferior  material.  It  should  be  noted,  however  that  "parties  manufacturing, 
importing  or  purchasing  fertilizers  for  their  own  use  and  not  for  sale  in  the 
gtote"  ore  not  affected  by  the  restrictions  of  the  law. 

License 

Number  N.^he  or  Companv  Address 

1  Pacific  Guano  Co Box  1368,  Boston,  Maas. 

2  Quinnipiac  Co Box  3404,  Boston,  Mass. 

3  Bradley  Fertiiiwr  Co 92  Stale  St.,  Boston,  Mass. 

4  Cleveland  Dryer  Co Box  3404,  Boston,  Mass. 

5  Lister's  Agricultural  Chemical  Works Newark,  N.  J. 

6  Crocker  Fertilizer  and  Chemical  Co P.  0.  Drawer  142,  Buffalo,  N.  Y. 

7  Standard  Fertilizer  Co Farlow  Building,  State  St.,  Boston,  Ma^. 

8  Cumberland  Bone  Phosphate  Co.,  State  St.,  and  Merchant's  Row, 

Boston,  Mass. 

9  Bowker  Fertilizer  Co 43  Chatham  St.,  Boston,  Mass. 

10  E.  Frank  Coe  Co 133-137  Front  St,  New  York,  N.  Y. 

11  Williams  &.  Clark  Fertilizer  Co 92  State  St.,  Boston,  Mass. 

12  Great  Eastern  Fertilizer  Co Rutland,  Vt. 

13  Clark's  Cove  Fertilizer  Co Farlow  Buildii^,  State  St.,  Boston,  Mass. 

14  Henry  F.  Tucker  Co Farlow  Buildii^,  State  St.,  Boston,  Maes. 

15  Read  Fertilizer  Co Box  3121,  Sew  York,  N.  Y. 

IS    Lowell  Fertilizer  Co 44  North  Market  St.,  Boston,  Mass. 

17    H.  J.  Baker  &Bro „ 93-97  William  St.,  New  York,  N.  Y. 

IS    Russia  Cement  Co Gloucester,  Mass. 

EXPI.ANATIOK  or  THE  TABLES  or  ANAtVSBS. 

Tlie  figures  in  the  tables  of  analyses  of  licensed  fertilizers  upon  pages 
61-63  show  the  per  cents  or  parts  per  hundred  found : 

Column  1,  of  nitrc^n  derived  from  nitrate  of  soda  ;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia ;  3,  of  nitrogen  derived  from  organic 
matter  ;  4,  of  total  nitrogen,  being  columns  1 ,  2  and  3  added  ;  7,  of  phos- 
phoric acid  soluble  in  water  ;  8,  of  phosphoric  acid  insoluble  in  water  but 
soluble  in  neutral  ammonium  citrate  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  42  of  this  bulletin,  and  presumedly  soluble 
in  plant  and  root  acids  ;  9,  of  phosphoric  acid,  insoluble  in  water  or  am- 
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monium  citrate,  and  but  slowly  available  for  plant  uses  ;  10,  of  total  pboa- 
phorlc  acid,  being  cotumne  7,  8  and  9  added  ;  12,  of  pboepboricacid  readily 
available  to  the  plant,  being  colamne  7  and  8  added  ;  16,  of  pgtaeh  soluble 
in  water. 

Columna  5,  11,  13  and  16  give  respectively  the  percentages  of  nitrogen, 
total  and  available  phoepboric  acids  and  potaah  guaranteed  to  be  present 
by  tbe  manufacturera. 

Columna  6,  14  and  17  show  respectively  the  retail  cash  cost  at  the  aeft- 
board  of  amounts  of  nitrogen,  phosphoric  acid  and  potash  equal  to  thoee 
found  in  a  ton  of  the  fertilizer,  the  same  being  based  on  a  careful  study  of 
the  prices  ruling  in  the  large  markets  of  the  better  forma  of  crude  stock. 

The  ihUiewed  type  gives  ffuaranUei,  the  bl&ck-fkcs  type  gives  the  nort 
importaot  flgrorea  fonad  b^  utalyioM. 

IV.    LICENSED  FERTILIZERS  SAMPLED  BY  STATION. 

BpirkerFutiliiar  Co.,  Boston,  Hui. 

A2.  PoUch  or  Stapla  Phosphate;  from  stocks  of  H.  H.  Meader, 
Manbfield;  F.  A.  Kezer,  Fletcher. 

AL  Tormont  Qttaf  Chemicals,  D  Brand;  from  stocks  of  H.  H. 
Header,  Marshfield ;  F.  A.  Kezer,  Fletcher. 

Bimdloy  Fortiliior  Co.,  Boston.  Hass. 

A5.  Cora  Phosphate ;  from  stocks  «f  C.  ».  Hichmond  Co. ,  Northfield ; 
L  D.  Nute,  Marahfield. 

A13.  Eelips*  Phosphate  for  all  Crops;  from  stocks  of  L.  D.  Nute, 
Marahfield;  H.  B.  Parkhurst,  North  Troy- 

A12.  Potate  Fortflisor;  from  stocks  of  L.  D.  Nute,  Marshfleld ;  0.  8. 
Richmond  Co.,  NorthSeld. 

Ai-  Tormonter  for  all  Cn^i ;  from  stocks  of  L.  D.  Nute,  Marehfield  ; 
C  D.  Richmond  Co.,  Northfield. 

A3.  ZL-Soporphoiphateof  Lime;  from  stocks  of  L.  D.  Nute,  Marah- 
field ;  D.  A.  Spooner,  Randolph. 

Clereland  Dryer  Co.,  Boston,  Uass. 
AlO.    Potato  Phos^ate ;  from  stocks  of  J,  H.   ChaSee,  Enosbuigb 
Falls  ;  D.  A.  Spooner,  Randolph. 

E.  Frank  Coe  Co.,  Hew  Tork.  H.  T. 
A7.    Colnmbian  Cora  Fertiliser ;  from  stocks  of  Miles,  McMahon  A 
Co..  Stowe ;  R  J.  Gates,  Franklin ;  H.  B.  Howard,  Underhiil. 
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A6.  Colnmbiui  PoUito  Fertiliier;  from  stocks  of  Miles,  McMahon  &. 
Co.,  Stowe  ;  E.  J.  Gates,  Franklin. 

B16.  Nov  Enslud  Pototo  Spadol ;  from  stocks  of  H.  B.  Howard, 
Underbill ;  E.  J.  Gates,  Franklin. 

CnM&wFertUisar  &  Chemical  Co-.  BnflUo,  N.  T. 

A14.  Amnumi&tcd  Com  Pboipliato;  from  stocks  of  C.  A.  Halebut, 
Rictiford  ;  Wra.  Richmond,  Newport. 

A15.  Potato,  Hop  aod  Tobacco  Phos^tate ;  from  stocks  of  Wm. 
Bichmond,  Newport ;  E.  A.  Adams,  Coventry. 

Camberlaad  Bone  Pboapliate  Co. ,  Boston,  Hast. 

Bll.  Potato  Fartiliier:  from  stocks  of  W.  Pierce,  Plainfield  ;  A.  A. 
Goodell,  South  Windham  ;  Frank  Wheelock,  Newport ;  M.  Boomhower, 
Hyde  Park. 

A18.  Snperphoiphato ;  from  stocks  of  W.  Pierce,  Plainfleld  ;  Frank 
Wheelock,  Newport. 

Oreat  Eastern  FertiUter  Co.,  Rutland,  Tt- 
B12.    Oenoral  FortiliMT ;  from  stocks  of  F.  T.  Hutchinson,  Houtpe- 

lier  ;  S-  Mills,  Newbury  ;  T.  G.  Bronson,  East  Hard  wick. 

B13.    HortlMrn  Corn  Special ;  from  stock  of  T.   G.   Bronsoii,   East 

Hard  wick. 

Lister's  Agricnltoral  Chemical  Works,  Newark.  N.  J. 

A9.  Special  Potato  Fertiliser ;  from  stocks  of  H.  E.  Shaw,  Stowe  ; 
a  JL  Hodges,  Randolph. 

AS.  Sncceis  Fertiliser ;  from  stocks  of  H.  E.  Shaw,  Stowe ;  C.  L. 
Hodges,  Randolph. 

Lowell  Fertiliser  Co  ,  Boston,  Kass- 

B6.  Swift's  Bone  Fertiliser  for  Com  and  Orain ;  from  stocks  of 
Burt  Bros.,  Enosburgh  Falls;  E.  A.  Carrow,  Coventry;  Edw-  Slayton, 
North  Hartland. 

B7.  Swift's  Dissolved  Bone  sjid  Potash;  from  stocks  of  Burt  Bros., 
Enosbui^h  Falls  ;  W.  E.  Bailey,  Newbury. 

BS-  Swift's  Animal  Brand  fbr  all  Crops ;  from  stocks  of  W.  £. 
Bailey,  Newbury  ;  Edw.  Slajton,  N.  Hartland. 

All.  Swift's  Potato  Phoaphate ;  from  stocks  of  Burt  Bros.,  Enos- 
burgh  Falla  ;  E.  A.  Carrow,  Coventry. 
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PaciAc  QuuioCo-.  Boston,  Uus. 
Bll     Solobte  Pacific  Onano  ;  from  stocks  of  D.  Houston,  Stowe  ;  W. 
M,  Murpliy,  Brattleboro. 

Qnutnipiac  Co..  Boston,  Uaai. 

B6.  CUinaz  Phospliate  fbr  all  Crops;  Troni  stocks  of  L.  B.  Marble, 
Woodstock ;  W.  S-  Holland.  Towuebend ;  W.  M.  Batclieller,  Newfane  ;  J. 
K.  Blaisdell,  PompanooBuc  )  E.  E.  Harris  &  Co-,  Morrisvitle. 

B3.  Com  Haimra  :  from  stocks  of  L.  B.  Marble,  Woodetock  ;  W.  B. 
Holland,  Townshend  ;  J.  H.  Neteoo,  Kyegal«  ;  J.  K.  Blaiadell,  Pompanoo- 
Buc 

B4.  Potato FluMpliata ;  from  Btocbs  of  L.  B.  Marble,  Woodstock; 
W.  a  Holland,  Townshend ;  J.  H.  Nelson,  Ryegate ;  E.  E.  Harris  &  Co., 
Morris  vi  lie. 

Bead  FvrtiliMT  Co.,  Haw  Tork,  N.  T. 

B20.  L«ad«rGliaii«;  fromstockeof  Warner  Bros.,  Swanton  ;  Chas. 
Kelloit,  Glover. 

BIS-  Practical  Potato  Special ;  from  stock  of  Warner  Bros.,  Swan- 
ton. 

B17.  Sampson  fbr  Potatoes  :  from  stocks  of  J.  K.  Brock,  Ryegate  : 
E.  E.  Futnao],  South  Newbury  ;  R.  E.  Beard,  East  Barre. 

B19.  Standard  Saperpbospliate ;  from  slocks  of  Warner  Bros. 
Swanton  ;  Chas.  Kelton,  Glover. 

Russia  Cement  Co.,  Qloncestar,  Hass, 
Bl. .  Essex  Complato  Hannre  for  Com,  Grain  and  Grass ;   from 

stock  of  A-  D.  Loop,  Hartland. 

B2.    Essex  Complete  Mannre  for  Potatoes  and  Roots  ;  from  stock 

of  A.  D.  Loop,  Hartland. 

Henry  F.  Tocker  Co.,  Boston,  Hass. 
B15.    Imperial  Bone  Superphosphate  for  Com ;  from  stocks  of  A.  W. 
Estey,  Coventry  ;  A.  C.  Ijirrabee,  Berkshire. 

Williams  ft  Clark  Pertiliier  Co. ,  Boston,  Hass- 
B9.    Americas  Potato  Hannre ,  from  stocks  of  S.  H.  Pearson,  Coven- 
try ;  Valley  Grain  Co.,  Brattleboro. 

BIO-  Royal  Bone  Fkosphate  1  from  stocks  of  Valley  Grain  Co.,  Brat- 
tlebortj ;  C.  H.  Willaid,  2nd,  Townshend. 
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BULLETIN  NO.  70. 
ANALYSES  OF  COMMERCIAL  FERTILIZERS. 

Br  J.  L.  HiLU,  C.  H.  Jonb  and  B.  0.  Whitk. 
I.  STATEMENT  REGARDING  COLLECTION  OF  SAMPLEa 
Dniii^  March  and  early  April,  MeBBra.  A.  R.  Noune  of  Springfield, 
A.  C.  Welle  of  Bakerefield  and  O.  B.  Wood  of  Georgia,  agents  of  thia 
Btation,  visited  Bevent}r-Bix  towns  and  villages  in  Vermont  and  drew  two 
hundred  and  sixty-three  samples, representing  one  hundred  and  thirty-seven 
distinct  brands  of  fertilizer.  It  is  believed  that  one  or  more  samples  of 
most  of  the  brands  of  fertilizer  sold  in  the  state  have  been  secured  this 
spring.  The  station  desires  that  farmers,  larmers'  dubs  and  granges  call 
its  attention  to  brands  of  fertilizer  on  Bale  not  included  in  this  bulletin, 
either  in  the  tables  of  analyses  or  the  list  of  samples  on  hand.  80  far  as  is 
practicable  goods  thus  imparted  will  be  sampled.  It  should  be  noted,  how- 
ever, that,  as  a  rule,  the  station  will  not  sample  or  analyze  : 

1.  Pram  stock  of  less  than  one  ton. 

2.  From  stock  which  has  been  carried  over  from  a  former  season. 

3.  From  stock  which  has  been  improperly  stored. 

Bulletin  69  distributed  to  the  state  mailing  list  April  10,  contained 
analyses  of  composite  samples  (mixture  of  equal  portions  of  several  sam* 
pies  of  the  same  brand  taken  from  different  parts  of  the  state)  of  leading 
brands  licensed  for  sale  in  the  state.  The  present  bulletin  contains  the 
analyses  of  samples  of  80  distinct  brands,  the  output  of  18  mangfacturcra. 
The  36  analyses  published  in  Bulletin  69  are  reprinted  to  facilitate  ready 
reference. 

The  SObrands  reported  compriseall  those  of  which  (with  a  tew  excep- 
tions) two  or  more  samples  were  found  by  the  station  agents-  There  is  rea 
son  to  believe  that  over  90  per  cent  of  the  trade  in  the  state  is  confined  to 
theee  brands. 

The  reader  is  referred  to  Bulletin  69  for  details  regarding  the  ecbedulii 
of  trade  values  and  their  application  to  superphosphatce  and  mixed  goods. 
Ttie  values  per  pound  of  the  ingredients  as  found  in  mixed  goods  are  as 
follows ;  Ammoniacal,  nitrate  and  organic  nitrogens,  16,  12)  and  l4 
cents  respectively ;  soluble,  reverted  and  insoluble  phosphoric  acids,  4},  4 
and  2 cents  respectively  ;  potash,  as  sulphate,  Scents,  as  muriate,  4}  cente. 
It  should  be  particularly  noted,  however,  that  tliaae  trada  valnaa  do  not 
raprwant  tli«  propar  lalling  prices  of  mizod  Boodi  at  the  point  of  oon- 
auBption,  but  ai%  the  retail  trade  values  or  cash-costs  of  amouute  of  nitro- 
gen, phosphoric  acid  and  potash,  equal  to  those  contained  in  a  ton  of  the 
brand  in  question,  in  standard  unmixed  raw  materials  of  good  quality,  at 
the  seaboard.  They  do  not  include  freight,  cost  of  manufacture,  storage, 
commissions,  ete.     They  stand  in  no  necessary  relation  to  the  profits 
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derived  from  the  use  of  the  goods,  but  have  a  purely  commercial  Bigiufi- 
canoe. 

The  reader  ie  also  referred  to  BuUetiiu  47  and  65  for  a  fnll  disconion 
of  the  principles  and  practice  of  fertilization,  with  au^eotionB  concerning 
the  selection,  porchaae  and  use  of  artificial  fertilizers,  and  especially  to  the 
remarks  on  borne  mixing.  These,  as  well  as  other  bulletins  and  reporU, 
will  be  sent  to  any  address  without  charge,  on  application,  as  long  as  the 
supplies  last. 

OD8ZEVAHCB  09  THE   FBBTILIZBB   LAW,  *• 

The  following  manufacturerB  and  companies  have  paid  Ucenses  as  re- 
quired by  the  fertilizer  law  and  tbe  sale  of  any  and  all  brands  bearing  their 
ciamea  is  legal.  Agents  as  well  aa  intending  purchasers  are  warned  against 
the  handling  of  mixed  goods  of  companies  otber  than  those  listed  below, 
since  the  former  render  themselves  liable  to  fine,  and  the  latter,  in  buyii^ 
'the  goods  of  companies  tryii^  to  evade  the  law,  ran  great  risk  of  g^ing 
inferior  material.  It  should  be  noted,  however  that  "parties  manufacturing, 
importing  or  purcha8iI^;  fertilizers  for  their  own  use  and  not  for  sale  in  the 
state"  are  not  affected  by  the  restrictions  of  the  law. 

Licenae 

Number  Name  of  Covpaky  Address 

i  Pacific  Guano  Co Box  1368,  Boston,  Mass. 

2  Quinnipjac  Co Box  340*,  Boston,  Mass. 

3  Bradley  Fertilizer  Co 02  State  St-,  Boston,  Mass. 

4  Cleveland  Dryer  Co Box  3404,  Boeton,  Mass. 

5  Lister's  Agricultural  Cl>emical  Works Newark,  N.  J. 

6  Crocker  Fertilizer  and  Chemical  Co..._.P.  O.  Dranur  142,  Buffalo,  N.  Y. 

7  Standard  Fertilizer  Co Farlow  Building,  State  St.,  Boston,  Mass. 

8  Cumberland  Bone  Phosphate  Co.,  State  St.,  and  Merchant's  Row, 

Boston,  Mass. 

9  Bowker  Fertilizer  Co - 4^  Chatham  St.,  Boston,  Mass. 

10    E.  Frank  Coe  Co _ 133-137  Front  St.,  New  York,  N.  Y. 

It    Williams  &  Clark  Fertilizer  Co 92  State  St.,  Boelon,  Masa. 

12  Great  Eastern  Fertilizer  Co _ BiitUnd,  Vt. 

13  aark's  Cove  Fertilizer  Co Farlow  Building,  State  St-,  Boston,  Mass. 

14  Henry  F.  Tucker  Co Farlow  Building,  State  St.,  Boston,  Mass. 

16  Read  Fertilizer  Co Box  3121,*ew  York,  N.  Y. 

16  Lowell  Fertilizer  Co 44  North  Market  St.,  Boston,  Mass. 

17  H.J.  Baker  &Bro 93-97  William  St.,  New  York,  N.  Y. 

15  Russia  Cement  Co Gloucester,  Mass. 
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ii.  licensed  fertilizers  sampled  by  station. 

H.  J.  BakM-  &  Co..  Hev  Twk,  H.  T. 
E2.    HarTest  Horn* :  from  stocks  of  Albert  Gitson.  North  Hartland  ; 
G.  M.  Metcalf,  Chelsea. 

EU.    Standard  UhXlD  ;  froin  stock  of  G.  M.  Metcalf,  Chelsea. 

Bovker  Fertiliiar  Co..  Boitos,  Hau. 

CS.  Hill  and  Drill  Photphate ;  from  stock  of  G.  A.  Wales,  East 
Ba«re. 

C4.  lUrket  Garden  FertiliMr ;  from  stock  of  H.  H.  Meader, 
Harahfield. 

Dl.  Potato  and  Vscotable  Phoiphato  ;  from  stock  of  G.  A.  Wales, 
East  Barre. 

E3.  Stockbridfa  Mannre  fbr  Com ;  from  stocks  of  W.  C.  Bngbee, 
Bridgewater  Corners ;  H.  S.  Annis,  Chelsea  ;  H.  E.  Kelley,  Bradford. 

E4  Stockbridfo  Hannre  for  Potatoos  ;  from  stocks  of  H.  E.  Kel- 
ley, Bradford  ;  A-  L-  Aeeltine,  Swanton. 

E9.  Son  Crop  Phoiphat*  ;  from  stocks  of  H.  S.  Annis,  Chelsea ;  W. 
C.  Bugbee,  Bridgewater  Corners. 

E6.  Vermont  Phosphate;  from  stocks  of  H.  a  Annis,  Clielsea ;  L.  F. 
Fortney,  Plainfleld. 

Bradley  Fertiliur  Co..  Bocton,  Xftu- 

05.  Complete  M annre  with  Ten  per  cent.  Potash ;  from  stock  of 
L.  H.  Warren,  Hardwick. 

D15.  Buglish  Lawn  Dressing;  from  stock  of  A.  G.  Peirce,  Bur- 
lington. 

814.  Potato  Hannre  :  from  stocks  of  B.  S.  Hooker,  Bradford  ;  E.  B. 
Arbnckle,  Eant  Montpelier. 

D16.  XL  Snperphoiphate  of  Lime  ;  from  stock  of  A.  G.  Peirce, 
Bnrlington. 

Clark's  Cove  FortiUier  Co  ,  Boston,  Uau. 

E9.  Bar  State  Fertiliser,  Q.  Q.;  from  Rtocke  of  L.  D.  Spooner.Ran- 
dolph  i  G.  L.  Swan,  North  Tunbridge  ;  L.  0.  Bruah,  L'nderhill  Center. 

BIO.  King  Philip  Alkaline  Onano  ;  from  stocks  of  G.  L.  Swan, 
North  Tunbridge ;  Knight  &  Walker,  West  Brattleboro ;  J.  H.  Silsbj, 
Lunenburgh. 

E8.  Potato  FertiliMr  ;  from  stocks  of  G.  L.  Swan,  North  Tunbridge; 
J.  H.  Sileby,  Lunenburgh  ;  L.  0.  Brush,  Underbill  Center. 

ClBToland  Dryer  Co..  Boston,  Mass. 
CIO.    Com  and  Orain  Phosphate  ;  from    stock   of  J.    H.    ChaSee, 
Enoflburgh  Falls. 
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Cll.    FsrtUissr  for  all  Crops ;  from  stock  of  J.  H.  Chaflee,  Enoe- 
buigh  Falls- 

E-  Fruk  Coe  Co.,  Nev  Torfc,  H.  T. 

C14.    C«l«bi«tod  Spscial  GrMa  and  Grain  FertUinr ;  from  etock 
ol  R.  J.  Gates,  Franklin. 

Di.    PiiM  Brand  for  Oran  and  Oraia;  from  stock  of  J.  B.  Fiee- 

C15.    XXT  Ammoniatsd  Bon«  Saporphoiphat* ;  from  etock  of  John 
Doc,  Newbury.  g 

.CrodEcr  Fertilinr  and  Chemical  Co.,  BoAIo,  H.  T. 
E18.    Amnumiatod  Bona  Snperphoiphata  ;    from    stocks    of   E.  A. 
Dutton,  Craftsbury  ;  L.  F.  Fortney,  Plajnfield. 

C2.    New  Rival  Anuuoniated  Bone  Superphosphate ;   from  stocks 
of  D.  M.  Smith,  East  Concord  ;  J.  B.  Brock,  Newbury. 

Onmherland  Bone  Phosphate  Co  ,  Beaton,  Uau- 
D3.    Com  Fertiliser ;  from  stock  of  A.  A.  Goodell,  South  Windham. 
D2.    Fertiliser  for  all  Crops  ;  from  stock  of  A.   A.   Goodell,  Sonth 
Windham. 

Great  Eastern  Fertiliser  Co.,  Batland,  Vt. 
B13-    (hass  and  Oats ;  from  stocks  of  L.  C.  Sturtevant,  Weybridge : 
C.  P.  Dickenson,  Chelsea ;  R.  C.  Martin,  Bradford. 

C7.    Potato  Manure  ;  from  stock  of  T.  G.  Bronson,  East  Hardwick. 

Lister's  Acrioaltnral  Chemical  Works,  Newark,  N.  J. 
D7.     *»<"**'  Bone  and  Potash  ;  from  stock  of  John  Smith,  Hyde 
Park. 

D5.    Lawn  Fertiliser ;  from  etock  of  T.  J.  Gagner,  St  Johnsbury. 

C16.    Oneida  Specisl ;  from  etock  of  G-  W.  Pratt,  Newport. 

D6.    Special  Com  Fertiliser  ;  from  stock  of  C.  L.  Hooper,  Bandotph . 

Paoiflc  Onano  Co ,  Boston,  Hass. 
E13.    Nebsqae  Gnane  ;  from  stocks  of  W.  M.  Murphy,  Brattleboro  ; 
h.  D.  Spooner,  Kandolph. 

C9'    Potato  Special ;  from  stock  of  W.  M.  Marphy,  Brattleboro- 

Qninnipiac  Co  ,  Boston,  Hass. 
D8.    Kohawk  Fertllizar  ;  from  slock  of  N.  W.  Batchelder,  Newfane. 
Ell.    Phosphate  ;  from  stocks  oE  S.  C.  Banney,  Lyndon. 

Read  Fertiliser  Co  ,  New  York,  N.  T. 
CIS.    Farmers'  Friend  Snperpkosphate :  from  stock  of  E.  E.  Put- 
nam, South  Newbury. 

1)12.    Fish,  Bone  and  Potash  ;  from  stock  of  Chas.  Kelton,  GloTer. 
D13.    Potato  Manor*  ;  from  stock  of  W.  S.  Newcomb,  Hyde  Park. 
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C13.  Vasatabla  and  Vina  FartUim- ;  from  stock  of  B.  E.  Beard, 
EaalBarre. 

RuiU  Cemant  Co.,  Qloncaiter,  K»m. 

DIO.    Emox  Com  Fartiliiar  :  {rom  stock  of  A.  D.  Loop,  H&rtlftnd. 

Dll.    XZZ  Fisb  and  Potuh*:  from  stock  of  A.  D-  Loop,  Hartland. 
Stuidard  Fartiliiar  Co.,  Botton,  Hu*. 

B7.  FartiliMT  ;  from  stocks  of  L.  H.  Lomphier,  Momaville  ;  J.  H. 
Buahnell,  Williaton  ;  C.  W.  Atherton,  WBterbury. 

^  H.  F.  Tadnr  Co..  Bofton,  Mau. 

CS.  Imperial  Bom  Saporphoiiihat*  ibr  all  Crops ;  from  stock  of 
A.  C.  Larrabee,  Berkshire. 

CB.  Imperial  Boaa  Snperphoiphato  for  Potatoea  ;  from  stock  of 
A.  C.  Idrmbee,  Berkshire. 

Williama  &  Clark  FortUiaar  Co.,  Bostao,  Haw. 

CI.  Amariem  Com  Phoaphato ;  from  stocks  of  A.  M.  Wblloomb, 
Hyde  Park  ;  C.  S.  Kimball,  Nortbfield ;  Valley  Grain  Co.,  Brattleboro. 

El.  Proliflo  Crop  Prodnoar  :  from  stocks  of  P.  V.  Cook,  Leioester 
Junction  ;  Urie  &  Sawyer,  Craftsbury. 

BIPLANATION   OF  THE  TABLM   OF  AMALTSK. 

The  figurea  in  the  tables  of  analyses  of  licensed  fertilizers  upon  pagea 
40-66  abow  tbe  per  centa  or  parts  per  hundred  found : 

Column  1,  of  nitrc^n  derived  from  nitrate  of  soda ;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia ;  3,  of  nitrogen  derived  from  oi^pmio 
matter  ;  4,  of  total  nitrogen,  being  columns  1,  2  and  3  added  ;  7,  of  phos- 
phoric acid  soluble  in  water ;  8,  of  phosphoric  acid  insoluble  in  water  but 
aolnble  in  neutral  ammonium  dtrate  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  42  of  this  bulletin,  and  pioanmedly  soluble 
io  plant  and  root  acids ;  9,  of  phosphoric  acid,  insoluble  in  water  or  am- 
monium citrate,  and  but  slowly  available  for  plant  uses  ;  10,  of  total  phos- 
phoric acid,  being  columns  7,  8  and  9  added  ;  12,  of  phosphoric  add  readily 
avulable  to  the  plant,  being  columns  7  and  8  added  ;  15,  of  potash  soluble 

Columns  5,  11,  13  and  16  give  respectively  the  percentages  of  nitrogen, 
total  and  available  phosphoric  acids  and  potash  guaranteed  to  be  preeent 
by  tbe  manufacturers. 

Columns  6.  14  and  17  show  respectively  the  retail  cash  coat  at  tbe  sea- 
board of  amouate  of  nitrogen,  phosphoric  acid  and  potash  equal  to  thoae 
found  in  a  ton  of  the  fertiliser,  the  same  being  based  on  a  careful  study  of 
the  prices  ruling  in  the  large  marketo  of  the  better  forms  of  crude  stock. 

Tbe  italicaed  type  gives  guaranlea,  the  black-tkco  type  gives  tbe  matt 
importaat  flgnras  fbnnd  hy  analpiis. 
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IV.    BRANDS  NOT  REPORTED  IN  THI6  BULLETIN. 
Samples  of  the  followiog  brands  are  in  the  laboratory  and  tbeir  analy- 
ses will  be  published  on  completion  in  Bulletin  71  about  June  1.    In  but 
few  caaee  has  more  than  one  sample  of  each  of  these  brands  been  found 
by  the  station  agents. 

H.  J.  Bakkk  a  Beo.,  New  York,  N.  Y. 
Complete  Manure  for  General  Use. 
Complete  Potato  Manure. 

Complete  Potato  and  Vegetable  Manure.  . 

Complete  Turnip  Manure. 
Corn  Manure. 
Strawberry  Manure. 

BowEER  Fertilizbr  Co.,  Boston,  Mass. 
Com  Phosphate. 
Farm  and  Garden  Phosphate- 
Potaeh  Bone. 

Square  Brand  Bone  and  Potash. 

Stockbridge  Manure  for  Com,  Grain  and  Fodder  Corn, 
^nckbridge  Manure  for  Onions. 
Stockbridge  Manure  for  Strawberries. 
Stockbridge  Manure  for  Top  Dressing. 
Superphosptiate  with  Potash. 
Ten  Per  Cent  Manure. 
Vermont  Grange  Chemicals,  A  Brand. 

Bbadlev  Fertilizer  Co.,  Boston,  Mass. 
Complete  Manure  for  Potatoes  and  Vegetables. 
Niagara  Phosphate- 
Patent  Superphosphate. 
Strawberry  Manure. 

Clare's  Cove  Fertilizer  Co.,  Boston,  Moss. 
Bay  State  Complete  Fertilizer  with  ten  per  cent  potash. 
Triumph  Bone  and  Potash, 

Clkvbland  Dbyeb  Co.,  Boston,  Mass. 
High  Grade  Complete  Manure. 
Koneer  Fertilizer. 
Superphosphate. 
Wheat,  Rye  and  Oats  Special. 

E.  Prank  Cob  Co.,  New  York,  N.  Y. 
Colombian  Ammoniated  Bone  Superphosphate. 
Gold  Brand  Excelsior  Guano.  C{^f^^■^](> 


High  Grade  Ammoniated  Bone  Superphoephate. 
New  England  Special  for  Com. 
Bed  Brand  Excelaior  Quauo. 

Crockek  Firtii.izbr  and  Chemicai.  Co.,  Bufialo,  N.  Y. 
Special  Potato  Manure. 
Superior  Fertilizer. 

Cu)iBRBL.AND  Bohr  Pbobphate  Co.,  Boston,  Maas. 
Grass  Fertilizer. 
Seeding  Down  Mahure. 

Luteb's  AoBicuLTDRAL  Ghbmicai.  Works,  Newark,  N.  J. 
Potato  Manure  No.  2. 

Pacikic  Guano  Co.,  BoBton,  Mass. 
Soluble  Pacific  Guano  with  len  per  cent  Potash. 

QviNMPiAcCo.,  Boston,  Mass.  I 

Grass  Fertilizer. 
Market  Garden  Manure. 
Onion  Manure. 
Potato  Manure. 
Seeding  Down  Manure. 
Special  Manure  with  t«n  per  cent  Potash. 

Eked  Fbbtilizbb  Co.,  New  York,  N.  Y. 
Bone  and  Potash  Fertilizer. 
Com,  Wheat  and  Rye  Fertilizer. 
High  Grade  Farmers'  Friend  Superphosphate. 
New  York  State  Superphosphate. 
Sure  Catch  Fertilizer. 
Vegetable  and  Vine  Fertilizer. 

Standabd  Festiuzeb  Co.,  Boston,  Mass. 
Guano  for  all  Crops. 
'  Special  for  Potatoes. 

Henby  F.  Tdceee  Co.,  Boston,  Mass. 
Original  Bay  State  Bone  Superphosphate. 
Special  Potato  Fertilizer. 

Williams  &  Clark  Febtilizeb  Co.  ,  Boston,  Mass. 
Americue  Ammoniated  Bone  Superphosphate. 
AmericuB  Potato  Manure. 
High  Grade  Special  for  Potatow,  Onions,  Tobacco,  Cabbage  and  Cauliflower. 
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BULLETIN  NO  71. 
Br  J.  L.  Hills,  0.  H.  Jones  and  B.  O.  White. 


I.    STTHHABT. 

The  atatlon  hut  aoaljried  137  brandi,  the  ontpnt  of  eighteen 
M,  ftU  drawn  from  deftlers'  itocka,  all  this  year's  goodi. 

1.  Quantity  of  plant  food  furnished.  ThxvB-fbnrUu  ef  the  brands 
were  np  to  or  above  guaranty,  one-fonrth  fall  abort  aomewhat,  while 
one-tenth  fiuled  to  ftimiah  a  commercial  eqniTalent  of  their  gnarantiea- 
A  tew  oases  of  deficiency  were  lerions.  The  percentage  of  failure  to 
meet  claims  is  greater  than  haa  boon  found  of  lata  years.  <Fagee  73-76.) 

i.  QiMlity  of  plant  food  farniahed.  Whileaaa  mle  the  qualityof 
the  erode  stock  used  was  good,  there  were  some  caaes  which  aeem 
open  to  criticism.  Two-flfths  of  the  brands  carried  no  water-aolable 
nitrogen-  Laboratory  methods  aeem  to  indicate  that  aomewhat  inf^ 
rioT  fbrma  of  nitrogen  were  naed  in  certain  cases,  notably  in  some  low 
grade  goods  and  by  some  companies.  The  phosphoric  acid  was  in  some 
caaea  iinite  largely  in  the  insoluble  or  rerorted  forms,  indicating  ap- 
parently either  imperfect  mannfactnre,  old  goods,  or  more  or  less  nse 
of  (agriculturally)  iofenor  forma  of  this  ingredient.  Sulphate  of  pot- 
ash is  claimed  to  be  present  in  nine-tenths  of  the  brands,  bnt  was  actu- 
ally found  in  less  than  one  eighth  of  the  entire  number.    (Pages  76-7B  ) 

3.  Selling  pricea  and  valuationt.  The  average  selling  price  approxi- 
mated $28  75  and  the  average  valuation,  $1739.  Two  dollars  in  every 
five  paid  for  fertilisers  mot  costs  of  manufacture  and  sale.  The  same 
'  amount  ofplantfbod  which  coat  a  dollar  might  have  been  bought  at 
retail  for  cash  at  the  seaboard  for  58  cents  in  average  low  priced  goods, 
for  61  eeuta  in  average  medium  grade  brands,  and  for  66  cents  in  aver- 
age high  priced  goods.  In  one-third  of  the  entire  number  of  brandi, 
a  dollar  was  charged  fi>r  amounts  of  plant  fbod  which  might  have  been 
bought  in  the  manner  above  stated  for  55  cents  or  less.  "Cheap  fertili- 
sers" are  naually  the  moat  expenaive  to  buy.  ( Pages  79-85.) 

T.  Theaverage  compontion  of  the  brands  lold  is  slightly  lower  than 
last  year.  Selling  prices  have  dropped,  and  plant  food  is  aa  cheap  as 
it  ever  was.  Notinthatanding those  fhds,  buying  mizedgooda  on  time 
is  still  a  &r  more  costly  method  of  getting  plant  food  than  is  home- 
mixing  or  bujring  on  special  order.    (  Pages  101-102.) 

Tl-  The  compariton  of  analyaes  of  153  brands  for  five  year »  shows  in 
some  essential  evenness  and  in  others  considerable  variation  in  compo- 
sition. The  tables  showing  composition  for  five  years  should  prove 
helpfhltotheearlybnyer  of  mined  goods,  (Pages  103-113] 
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U.      RESULTS  OF  INSPECTION 

COLLICnON  OP  &UtPLB 

The  sampling  agents  of  the  station  visited  77  towns  and  villages  in  Ver- 
mont during  the  spring  of  1899  and  drew  250  samples  from  dealers'  stocks, 
representing  137  distinct  brands,  the  output  of  18  companies  licensed  tosell 
in  Vermont.  It  is  thought  that  ever?  brand  sold  En  the  state  this  spring 
has  been  sampled  and  analyzed,  altboogb  possibly  in  a  few  cases  small  lots 
of  special  brands  may  not  have  been  sampled. 

Several  samples  of  crude  stock  were  drawn  by  the  sampling  agents  and 
some  have  been  sent  to  the  station  for  analysis  during  the  course  of  tbe 
year.  The  analyses  of  these  materials  appear  on  pages  114-116  of  the  pres- 
ent bulletin.  The  samples  of  mixed  goods  and  of  crude  stock,  anal- 
yzed number  185  and  are  clasaifled  in  tbe  following  table-  Some  40  or 
more  samples  of  home-mixed  fertilizers,  ashes,  muck  and  the  like  have 
been  made  and  will  be  published  in  the  next  report.  The  pages  of  this 
bulletin  upon  which  analyses  of  each  class  of  fertilizer  and  the  discussion 
thereof  appear  are  indicated  in  parentheses. 

Total  commercial  mixed  brands 140  (  pages  60-100) 

Nitrate  of  soda 8  (     "    114        ) 

Cottonseed  meals 7  (     "    114        ) 

Dried  blood 5  (    "   114       ) 

Bone  meals,  tankage,  fish  scrap,  etc _.  6  (     "    115        ) 

Acid  phosphate,  etc 8  (     "    116        ) 

Potash  salts 11  (     "    116        ) 

185 

SCBBDULB  Ot  TRADE  VALUBJ 

Tbe  schedule  of  ti-ade  values  to  be  used  in  this  state  in  1899,  was  pob- 
lislied  in  Bulletin  60,  to  which  the  reader  is  referred  for  details  aa  to  figures, 
nature  and  proper  functions. 

In  applying  trade  values  to  mixed  goods,  oiganic  nitrogen  is  valued  at 
14  cents  a  pound  ;  nitrc^n  in  nitrate  of  Ba[la  and  in  sulphate  of  ammonia 
at  12}  and  15  cents  a  pound  respectively  ;  soluble,  reverted  and  insoluble 
phosphoric  acids  at  4J,  4  and  2  cents  a  pound  respectively  ;  potash  at  4) 
cents  a  pound,  if  there  is  sutQcient  chlorin  to  unite  with  all  the  potash,  if 
not  it  is  valued  at  5  cents. 

The  "  station  valuation  "  is  obtained  by  muUiplying  the  given  per  cent  oj 
each  anuiUuent  {aitrogen,  iiyluble,  reverted  _and  imolabU  phoiphoric  acidt  and 
polath)  by  iit  trade  ealue.  adding  the  prodactg  and  muUiplying  the  sum  by  SO. 

BULLKTISS    ()9.   70  AND  71 

Bulletin  69,  distributed  to  the  state  mailing  list  April  5,  contained  36 
analyses  ;  Bulletin  70,  a  reprint  of  these  together  with  44  more  ;  and  tbe 
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present  bntletin,  &  reprint  U^ther  with  57  more,  thus  covering  the  buei- 
neaa  of  the  jeax.  Brands  apparent);  in  most  common  uee  were  reported  in 
the  earlier  iaeuefl-    The  atate  law  requiiee  monthly  iaaue  during  the  season. 

1.    OUARAKTIBS   AND   ANALYSIS. 

Oeer  Ihru-foarthi  (105  in  137)  of  the  brands  analyzed  were  found  to  be 
up  to  or  above  guaranty*  in  nitr<^en,  avulable  phosphoric  acid  and  potasb. 
Nearly  a  quarter  of  the  brands  (32)  showed  a  shortage  of  over  0.20  per 
cent  in  some  one  ingredient,  and  three  brands  wer«  thus  deficient 
in  two  ingredients.  Fourteen  brands  were  short  more  than  halt  a  per 
cent  and  there  were  several  serious  deficiencies.  Indeed  the  reeult  of  this 
year's  inspection  is  the  most  unsatisfactory  for  some  time,  there  being  a 
lai^r  percentage  of  failures  to  meet  guaranties  than  has  been  found  during 
the  past  five  years.  (See  table  below. )  In  22  cases  the  deficiency  appears 
due  to  imperfect  mixing  or  to  mechanical  separation  after  mixing,  and  a 
sufficient  excess  of  other  plant  food  was  found  present  to  fumieh  a  money 
equivalent  of  the  guaranty.  In  13  cases,  however,  the  commercial  equiva- 
lent of  the  manufacturer's  promise  was  not  found  in  the  goods  as  sold.  In 
as  many  cases  as  practicable  where  serious  deficiency  was  found,  re-samp- 
ling and  re-analysis  was  resorted  to  in  order  to  verify  results. 

Fortunately  the  brands  which  fall  much  below  the  claims  made  for  them 
seem  to  have  relatively  small  sale  in  this  state.  The  most  serious  case  is 
that  of  a  so-called  "  special  potato  "  fertiliser  which  for  three  years  has  been 
found  to  be  decidedly  short  of  guaranty  in  available  phosphoric  acid  and 
potasb,  although  slightly  above  guaranty  in  nitrogen.  (See  tables,  pages 
106-113.) 

Il  may  be  »aid  in  brief  that  three-fourth*  of  tht  hrandi  sold  conlaintd  Oie 
plant  food  which  wot  claimed  for  them,  that  nint-tmOti  of  Ihem  offered  the  com- 
mereial  eqaivalenl  of  their  guarantiet,  bui  thai  a  tenth  of  the  brand*  fell  thort  of 
fvmithins  the  money  valite  or  Che  plant  food  which  they  were  laid  to  conlain. 

The  condensed  lesultsof  five  years'  inspections  so  far  as  they  relate  to 

maintenance  of  guaranty  follow  : 

Nuntxror  Number  of  Namberor        Perceotor  Perccntof 

wulfied  s>»r*nt]'  deficient         cucnijiilly  np    Tardlng  commcr- 

Ya*t  throaEhout  to  tuiranly      clal Equivalent  of 

Ciunaty 

1895  92  60  16  83  95 


The  32  deficiencies  of  0.20  percent  or  more  were  distributed  among  the 
ingredients  as  follows :  nitrogen  7,  available  phosphoric  acid  23,  potash  4. 
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The  following  table  shows  the  number  of  brands  sold  by  the  ditterant 
companies  licensed  in  the  state,  the  number  of  guaranties  [nitrogen,  avail- 
able phosphoric  acid,  potash)  made  by  each,  and  the  number  oE  tailaiesto 
make  the  same  Kood(  within  0.20  per  cent)  as  ju^ed  by  the  analyses  of 
the  samples  taken  by  the  station  : 


Name  of  company 

Number 

of 
brands 

Number 
of 

Number  of 
made  good 

7 
20 
13 

6 

11 

11 
13 

137 

21 
59 

14 
21 
32 
18 
18 
11 
20 
12 
12 
33 
37 
12 
9 
15 
21 

404 

Bradley  Fertilizer  Co 

4 
0 

Crocker  Fert.  and  Chem.  Co 

Cumberland  Bone  Phosphate  Co- 

7 
0 

Lowell  Fertilizer  Co 

Pacific  Guano  Co 

1 
1 

4 

Total 

36 

The  range  of  compoaition  and  the  closeness  with  which  guaranties  are 
et  are  shown  in  the  following  table : 


I    PBICES    AND 


.    HLKhest 


H<th- 


At*- 


Nitrogen 0.62  5.75  1.98  0.70  5.99  2.06  O.08 

Total  Pbos.  Acid ..    5.  12.  9.30  5.63  14.10  1066  1.36 

Avail.  Phos.  Acid..    4.  U.  7.83  5.08  11.55  8.40  0.57 

Potash 1.  10-  3.37  1.18  10.80  4.10  0.73 

Selling  price $22,00  543.00  $28,80 

Valuation 5  8.85  $28.55  $16.27  $10.15  $29.30  $17.39 
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For  several  years  manufacturers  have  given  as  a  rule  but  little  more 
plant  food  than  is  shown  hy  their  minimum  guaranty,  which  ia  exceeded 
on  the  averse  hy  but  10  per  cent.  Maximnm  guaranties  are  meaningless 
and  misleading. 

While'thia  table  shows,  among  other  things,  that  on  the  averse  the 
quality  of  the  fertilizers  sold  was  as  good  as  it  was  promised  to  be,  acarefnl 
scmtinj'  of  the  tables  on  pages  69-100  show  that  covered  by  this  average 
lie  concealed  several  deficiencies.  This  point  has  alread7  been  referred  to 
on  page  73.  Ninety  per  cent  of  the  brands  contain  as  much  money 
value  as  is  guaranteed,  but  in  only  77  per  cent  is  it  proportioned  according 
to  claims.  Twenty-three  per  cent  of  the  goods  are  out  of  balance  with 
claims  and  10  per  cent  are  positively  short  of  the  promises  made  for  them. 
These  statementa  are  repeated  here  that  the  facta  may  not  be  lost  s^ht  of 
in  the  comfortable  aamirance  that  the  fertilizers  of  the  state  average  well. 


Guaranties  are  often  designedly  confnsing  and  convey  wrong  impres- 
sions. Nitrc^n,  phosphoric  acid  and  potash  are  what  make  fertilizers 
agriculturally  and  commercially  valuable.  They  are  often  expressed,  how- 
ever, in  guaranties  as  ammonia,  bone  phosphate  of  lime  and  sulphate  of 
potash.  This  is  done  to  make  a  semblance  of  giving  lance  percentages  of 
plant  food.  Thus"nitr<^n  equivalent  to  ammonia,"2.50  per  cent  really  guar- 
antees only  2.06  percent  nitrogen;  "available  phosphoric  acid  equivalent  to 
bone  phosphate  of  lime,"  21.80  per  cent  promises  but  10  per  cent  available; 
and  potash  (sulphate),  3.70  per  cent,  but  2  per  cent  potash. 

Buyers  should  remember  these  facts  and  ignore  in  the  guaranty  every- 
thing except  the  lower  figures  tor  nitrogen  (not  ammonia  or  nitrogen  equiv- 
alent to  ammonia),  available  phosphoric  acid  and  potash  (not  sulphate  of 
potash, or  potash  sulphate, or  potash  equivalent  to  or  equal  to  sulphate).  In 
cases  where  ammonia  (ornltrogen  equivalent  to  ammonia)  or  sulphate  of 
potash  or  bone  phosphate  only  are  shown,  their  nitrogen,  potash  and  phos- 
phoric acid  equivalents  may  be  obtained  by  multiplying  their  respective 
guaranties  by  0.823,  0.54  and  by  0.459. 

Sometimes  where  both  nitn^n  and  ammonia  or  both  potash  and  sul- 
phate of  polish  are  stated,  the  minimum  ^ures  of  each  are  discordant. 
Thus  for  example  nitrogen,  3  per  cent,  ammonia,  4  per  cent,  is  guaranteed 
in  one  brand,  yet  4  per  cent  of  ammonia  ia  equivalent  to  3.29  per  cent 
nitrogen.  In  another  brand  2.5  per  cent  potash,  and  5  per  cent  sulphate  of 
potash  are  guaranteed,  yet  the  tatter  figure  ia  equivalent  to  2.7  per  cent 
potash.  Many  similar  cases  might  be  cited.  The  buyer  would  be  on  tbe 
safe  side  in  assuming  the  lower  figure  as  the  trne  guaranty. 

Brand  names  may  or  may  not  bear  relation  to  the  usefulness  of  the 
goods-  Far  too  frequently  the  words  "  bone,"  "guano,"  "  dissolved  bone," 
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"  fa^b  grftde"  have  do  Bigniflcance;  nsually  the  more  high-flown  tbe  name, 
the  lower  Krade  the  goods;  and  it  often  happens  that  so-called  special  fertil- 
lEers  but  poorly  suit  the  nature  of  the  crom  whose  namee  thej  bear. 
Indeed  the  variations  in  formulas  and  guaranties  of  goods  intended  (or  the 
same  crop  show  that  manufacturers  disagree  as  to  crop  requirements.  Tbe 
very  firms  which  strenuously  assert  the  importance  of  special  fertiliiers 
sbovel  several  from  the  same  bin,  selling  the  self-same  goods  as  com  fertil- 
izer, as  potato  manure  and  as  good  for  all  kinds  of  crops.  This  condition  of 
afiairs  afiorde  one  of  the  many  valid  reasons  for  tbe  law  which  require»a 
guaranty  oE  cornxKisition  and  conformity  therewith. 

2.     SOURCXB  FROM  WHICH  PLANT    FOOD  IB  DKBtVKn. 

The  table  on  page  74,  as  well  as  those  on  [oges  89-100,  show  wide 
ranges  in  composition,  amounts  of  nitn^n  varying  from  0.70  to  5.09  per 
cent,  of  available  phosphoric  acid  from  5.08  to  11.56  per  cent  and  of  potash 
from  1.16  to  10.80  per  cent.  These  figures  alone,  however,  do  not  t«ll  tbe 
whole  story  as  to  the  character  of  the  ingredients  used,  a  matter  of  quite  as 
much  importance  as  their  amounts.  More  complete  analyses  and  tlie 
further  ecrutiny  of  the  results  throw  Bome  light  on  the  sources  whence  the 
plant  foods  were  derived. 

nitrogen.  Fifteen  of  the  eighteen  manufacturers  Belling  in  this  state 
this  year  used  more  or  lesB  water-soluble  nitrogen  (as  nitrate  of  soda,  sul- 
phate of  ammonia  or  both)  in  one  or  more  of  their  brands.  Ten  of  them 
used  it  in  most  or  all  of  the  brands  and  8  have  habitually  done  so  for  years. 
In  60  per  cent  of  the  brands  analysed  more  or  less  water-soluble  nitrogen 
was  present  in  amounts  varying  from  012  to  4.86  per  cent  and  averaging 
0.75  per  cent  (30  per  cent  of  tbe  total  nitrogen  present  in  these  brands. ) 
Under  certain  circumstances  and  for  certain  purposes  water-soluble  nitro- 
gen (particularly  if  in  the  nitrate  form)  is  to  be  preferred  agricultumtty  to 
organic  nitrogen.  It  is  more  readily  available,  but  also  moreeasily  lost  by 
leaching. 

All  the  nitrogen-containing  brands  (with  one  exception)  contain  more 
or  less  organic  nitn^en.  In  37  per  cent  of  them  this  is  the  only  form  of 
this  element,  and  is,  no  doubt,  derived  as  a  rule  from  standard  animal  and 
vegetable  ammoniates  such  aa  blood,  meat,  fish,  tankage,  cottonseed  meal, 
etc.  Indeed  the  uee  of  a  method  of  analysis,  confessedly  somewhat  imper- 
fect, indicates  that  in  general  the  sources  of  o^anic  nitrogen  have  been  of 
good  grade.  In  a  few  cases,  however,  and  notably  with  the  goods  of  two 
companies  selling  in  thb  stale,  the  sources  of  organic  nitn^en  do  not  seem 
above  suspicion.  It  is  significant  that  the  goods  of  these  same  companies 
ranked  lower  than  did  those  of  the  others  when  similarly  tested  last  year. 
(See  pages  78-79.) 
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Several  inlerior  if  not  wortbiees  fonns  of  organic  nitrogen  are  for  sale 
and  IcQown  to  be  used  to  some  extent  in  fertilizers.  Chemistry  is  still 
powerless  to  detect  tliese  materials  with  certainty.  Hence  the  buyer's  best 
protection  at  present  appears  to  lie  in  trading  only  with  flnnsof  the  highest 
reputation,  or  in  buying  crude  stock. 

Phosphoric  Acid.  Some  firms  furnish  relatively  a  larger  proportion  of 
the  total  phosphoric  acid  in  available  form  than  do  others;  and,  again, 
some,  more  water-soluble  acid  relatively  to  the  citrate- soluble  (reverted) 
tban  do  others.  Water-soluble  phosphoricacid  cannot  beotbertban  of  the 
best  grade.  Citrate-soluble  phosphoric  acid,  while  often,  perhaps  usually, 
quite  as  good  (agriculturally)  as  that  which  is  soluble  in  water,  may  be  of 
distinctly  lower  grade  (agriculturally)  if  certain  classes  of  phospbatic  crude 
stock  be  used.  Low  soluble  and  high  reverted  phosphoric  acid  contents 
do  not  of  necessity  mean  that  the  available  phosphoric  acid  is  not  agricul- 
tnrally  as  valuable  as  when  the  conditions  are  reversed,  but  that  the  likeli- 
hood of  this  being  true  is  lessened. 

The  proportions  of  the  total  phosphoric  acid  found  in  the  various  brands 
to  be  in  available  forms  varied  from  GO  per  cent  to  95  per  cent.  The  propor- 
tions of  available  phosphoric  acid  found  to  be  in  a  water-soluble  form  varied 
from  25  per  cent  to  H4  per  cent.  Grouped  in  accordance  with  manufac- 
turers it  was  found  that  extremes  for  available  in  total  were  70.5  and  90  per 
cents,  for  water-soluble  in  available,  45  and  74.5  per  cents.  In  other  words 
one  of  the  firms  selling  in  this  state  delivered  on  the  average  90  per  cent  of 
the  total  phosphoric  acid  in  its  goods  in  available  form,  while  another  fur- 
nished but  70-5  per  cent  in  that  shapi',  the  remainder  ranging  between. 
Similarly,  on  the  average  74.5  percent  of  the  available  phosphoric  acid  fur- 
nished by  one  manufacturer  was  soluble  in  water,  while  only  45  per  cent  was 
thus  soluble  in  the  case  of  another  firm,  the  remainder  ranging  between. 
The  latter  figure  (and  others  below  60)  seem  rather  high.  Whether 
due  to  the  large  use  of  incompletely  dissolved  bone  or  phosphate  rock, 
ortotheageof  the  goods,  orto  the  use  of  (agriculturally)  inferiortorms  of 
phosphoric  acid  or  to  other  causes  does  not  always  appear. 

Potoih.  Potash  is  sold  in  mixed  goods  in  the  forms  of  sulphate,  muri- 
ate and  kainit.  The  direct  or  inferential  claim  is  mode  for  nine-tenths  of 
the  brands  sold  in  the  state  that  sulphate  of  potash  was  used  in  manufac- 
ture. This  claim  is  not,  as  a  rule,  borne  out  by  the  facte.  Sixteen  brands 
contained  sulphate  of  potash;  in  every  other  case  no  sulphate  was  used,  or 
else  enough  chlorin  was  found  present  to  neutralize  its  good  effects,  if  any. 
All  but  one  of  the  companies  selling  in  the  stale  make  general  inferential 
claims  r^;arding  its  use.  One  firm  uses  it  in  six  brands,  two  others  in  two 
brands,  six  others  in  one  brand  apiece,  the  remainder  not  at  all. 
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AVAILABIUTV   OF   OBQANIC  NTTROOBN. 

Tbe  preeence  in  fertitisere  of  inferior  forme  of  organic  nitrogen  cannot 
be  detected  with  certainty.  There  are,  however,  certain  chemical  methods 
which,  while  somewhat  inadequate,  furnish  suggestive  reeulta  of  probable 
validity,  although  not  of  absolute  exactness.  Two  of  these,  tbe  pepsin- 
digestion  and  alkaline-permanganate  distillation  methods,  have  been  osed 
in  the  inspection  work  during  the  past  three  yean.  The  latter  was  quite 
fully  discussed  last  year  in  pages  161-171  of  the  eleventh  report. 

All  of  tbe  biunde  collected  ibis  year  (save  those  containing  nitrate- 
nitrogen  only)  were  tested  with  alkaline-permanganate,  and  several  by 
pepun.  The  results  show  but  slight  differences  in  the  average  organic 
nitrogen  availability  of  goods  selling  at  low,  medium  and  relatively  high 
flgurea.  In  general,  however,  the  brands  containing  small  amounts  of 
nitrogen  (less  than  one  per  cent)  showed  likewise  low  organic  nitrogen 
availability.  In  other  words  quality  as  well  as  quantity  of  nitrogen  was 
low  as  a  rule  in  such  brands. 

The  table  shown  below  gives  oiganic  and  total  nitrogen  avulabilitiea  of 
the  average  goods  of  each  firm,  each  brand  *  analysed  having  equal  <,-a!ne 
in  the  average.  Thus  for  example  if  9  brands  made  by  one  firm  were 
analysed,  the  several  organic  and  total  nitron  availabilities  were  each 
added,  and  the  leenlte  divided  by  9.  The  data  is  arranged  in  the  general 
order  of  excellence;  yet  since  no  material  difference  exists  between  averages 
in  several  cases,  no  stress  should  be  laid  upon  the  exact  order  of  statement. 
Inasmuch  as  the  method  used  in  determining  the  availability  of  organic 
nib'ogen  is  empirical,  and  confessedly  not  absolntely  correct,  firm  names 
are  not  given. 

AND  TOTAL    yiTBOOEN  AVAILABILITIBB 

r  cent  Per  cent  Per  cent 

il  nilroKca       oT  organic  nlirogcD  of  toul  altruen 
lablet      *Tailatilebythea1laillDe-  anltable^ 

pemuntanate  melhod 

60  148  71  ' 


t46 


Incliidei  nitrogen  u  nitralei,  ai  ammonia  ■alli,  and  organic  nitrogen  aniUble  U 
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The  organic  nitrc^n  in  the  goods  mwked  {  was  apparently  derived 
largely  from  vegetable  matter.  It  was  readily  available  to  pepsin,  and  was 
ondoubtedly  of  good  grade.  Alkaline-permanganate  (aile  to  do  such  goods 
entire  jostice.  The  quality  of  the  oijunic  nitrogen  in  the  cases  where  the 
double  dagger  t  is  used,  seems  somewhat  doubtful.  It  is  notable,  moreover, 
that  the  two  companies  whose  goods  tailed  the  list  last  year,  the  oiganio 
nitrogen  availability  of  which  was  then  held  to  be  "  open  to  question,  if 
not,  indeed,  tosuspicion,"  brii^  up  the  rear  again  this  year. 

The  result  of  the  application  of  the  pepsin-digestion  method  to  these 
goods  in  general  (case  marked  }  excepted)  confirmed  the  results  obtained 
with  alkaline-permanganate.  No  traces  of  leather  could  be  detected,  al- 
though such  negative  result  means  little  since  no  good  test  is  known.  The 
chances  ore  strong  that  inferior  sources  of  organic  nitrogen  have  entered 
into  the  manufacture  of  certain  goods  sold  in  the  state  in  this  and  in  pre- 
ceding yearsi  yet  no  definite  proof  of  this  statement  can  be  furnished. 


The  relation  of  the  selling  prices  of  the  various  brands  of  commercial 
fertiliiers  to  the  money  values  of  the  plant  food  they  contain  is  important. 
The  emphasis  laid  tbereon,  however,  should  not  lead  the  buyer  to  under- 
rate the  more  important  yet  less  easily  stated  agricultural  value  of  the  com- 
mercial fertilizer.  The  adaptation  of  the  goods  to  the  particular  soil,  and 
crop  on  which  it  is  to  be  used  and  its  value  as  a  supplement  to  home 
manurial  supplies  should  be  paramount,  and  commereial  considerations  sec- 
ondary. The  station  analyses  are  directly  helpful  in  aiding  the  intelligent 
buyer  in  the  selection  of  goods  best  fitted  to  meet  his  needs.  Valtiations, 
however,  are  not  of  use  in  this  connection  ;  indeed,  in  so  far  as  they  tend 
to  distract  the  buyer's  attention  from  the  main  to  the  subordinate  phase  of 
the  problem,  they  are  distinctly  harmful  and  fail  in  their  mission.  They 
are  not,  however,  without  good  reason  for  existence  and  serve  as  no  other 
means  can  aa  measures  of  commereial  worth,  and  as  a  common  basis  on 
which  to  compare  various  brands  commercially.  They  indicate  whether 
selling  prices  are  justified  by  intrinsic  commercial  values,  and  indirectly 
serve  in  the  more  certain  exposure  of  fraudulent  goods,  if  such  be  sold. 

Attention  has  been  called  to  the  fact  that  77  per  cent,  of  the  goods  sold 
this  year  contained  the  plant  food  they  were  guaranteed  to  furnish.  This 
does  not  cert,ity  either  the  value  of  the  goods  or  tlie  wisdom  of  their  pur- 
chase. It  is  simply  fulfilling  a  guaranty  which  may  have  promised  little  or 
much.  The  law  is  complied  with  if  promisee  are  kept.  It  does  not  nor  can 
it  prevent  exorbitant  charges  for  plant  food.  Buyers  often  ful  to  note  this 
point,  that  the  maintenance  of  a  guaranty  does  not  insure  adequate  value 
(or  whatever  price  may  be  asked. 
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The  multiplicity  of  brands  and  the  ubiquity  of  the  fertiliser  agent 
afford  a  wide  choice  in  all  parts  of  the  state.  As  a  rule,  moreover,  the 
buyer  of  mixed  goods  can  feet  a  fair  degree  of  confidence  in  the  quality 
of  the  raw  material  used  by  well  established  and  reputable  firms.  Such 
being  Ibe  case  it  is  usually  the  part  of  wisdom  to  select  from  brands  at  hand 
and  suitAble  to  individual  needs  euch  as  afford  the  most  plant  food  for  the 
dollar  of  cost,  in  other  words,  to  study  the  relation  of  selling  prices  to  the 
commercial  values.  An  example,  taken  directly  from  the  present  bulletin, 
of  four  brands  sold  at  the  prices  given  in  one  community,  may  serve  to  make 
this  point  more  clear.  All  having  been  considered  suitable  to  the  needs  of 
the  buyer,  in  view  of  analyses,  crops  and  soil  needs,  supply  of  manure  in 
band,  etc,  etc.,  the  question  arises,  which  offers  the  most  for  the  money  : 

RitiDor 

Avallible  Sellitii  SimLob  price  to 

Nilroaen     Fhoiphoric  Acid      Potuh  price  Tmluition  vilaalloD 


C.  1.66  8  3  26.50  14.7.'>  1  :   .65 

D.  1.65  8  3  27  14.57  1:   .54 
In  brand  A  iBoffercdB2  cents  worthof  plant  food*  for  a  dollar  as  i^ainst 

60,  55  and  54  cents  worth  in  the  other  brands.  The  chances  are  that  it 
would  prove  at  least  as  satisfactory  as  either  of  the  other  brands  and  prob- 
ably should  be  chosen. 

Selling  prices  always  exceed  valuations,  since  the  latter  show  only  sea- 
board values  of  unmixed  ingredients  and  do  not  Include  the  other  necessary 
and  legitimate  charges  which  accompany  the  manufacture  and  sale  of 
mixed  goods.  If  theselling  price  does  not  eiceed  the  valuation  more  than 
35  to  40  per  cent  it  may  not  be  too  high,  but  in  proportion  as  the  excess  ' 
increases  beyond  this  point  there  is  reason  to  question  the  economy  of  the 
purchase. 

The  relation  of  sellii^  price  to  valuation  in  the  goods  of  different  gradtt. 
is  an  important  matter.  Separating  brands  according  to  selling  prices  the 
following  figures  are  obtained  : 


AND    LOWEST 

OF   DIFFBRENT  OBAD 

EM   OF   fWrriLIZBHS 

S..l.n„rie,           ^_Aver«.^ 

szs.  ^3? 

ID  gtonp 

HEgbeat  Lowh 

'bou"hi           ■  5on«  ftit nl. 

e^t. 

ssceniior       «scei 
leisworili*    more 

$27.00  and  below   $25.48 
27.50^.00             28.96 
33.00  and  above     36.26 

61        68        44 
47        82        50 
28       75       46 

56                32 

61                9                  1 

66                2                  1 

sUodaid  uDmlied  ra 
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The  comparison  can  be  shown  graphically.  The  relative  lengths  of  the 
follow!]^  lines  show  the  average  money  value  in  plant  food  at  retail  eea- 
board  prices  bought  for  a  dollar  at  Vermont  delivery  points  in  brands  sell- 
ing for  $27  or  lees  (low  priced),  from  f27.50  to  $32  (medium  priced),  and 
for  $33  and  above  (high  priced): 

Medium  pricwi  ■  '  rfi. 

Kigb  priced  I  I  ^_^__  f^ 

The  following  lines  show  the  per  cent  of  the  total  number  of  brands  in 
each  group  containing  55  cents  or  less  worth*  of  plant  food  for  each  dollar 
invested: 

Low  priced         —•^^^mm^^i^mm^m^^m^m^^^^^^m^^imil 
Medium  priced  ta 

Hirh  priced  7 

The  final  set  of  lines  shows  the  per  cent  of  the  total  nnmber  of  brands 
in  each  group  containing  65  cents  or  more  worth*  of  plant  food  for  each 
dollar  invested : 

Med^m  priced^^^^^^^^^^^lB 

Hlfb  priced  —^^^^1^^^^  «0 

If  the  lines  and  figures  are  put  into  words  it  will  be  seen  that : 

1.  The  same  amounts  of  plant  Food  which  cost  a  dollar  in  the  average 
low  priced  brands  ($27  and  below)  might  have  been  bought  in  the  unmixed 
state  at  retail  and  at  the  seaboard  for  56  cents  ;  in  the  average  medium 
priced  goods  ($27.50  to  $32)  for  61  cents  ;  and  in  the  average  high  priced 
goods  ($33  and  upwards)  for  68  cents.  Extremes  of  values  were  82  cents 
and  44  cents.  In  nearly  a  third  of  the  entire  nnmber  of  brands  the  chaises 
for  manufacture,  sale,  etc.,  were  almost  asgreat  as  or  greater  than  the  retail 
seaboard  value  of  the  plant  food.  " 

2.  In  over  half  of  the  nnmberof  low-priced  goods,  the  charges  for  mix- 
ing, sale,  etc. ,  ai^regated  at  least  45  per  cent  of  the  selling  price,  while  in 
but  one-fifth  of  the  total  number  of  medium  priced  brands  and  in  but  one- 
fourteenth  of  the  high-priced  goods  were  the  costs  as  high  as  45  per  cent. 

3.  More  than  two-thirds  of  the  total  number  of  high-class  goods  con- 
tained an  equivalent  of  66  cents  or  more  worth  of  plant  food  at  retwl  sca- 
bbard prices,  while  less  than  one-third  of  the  medium  grades  and  less  than 
one-sixth  of  the  low-priced  brands  contained  as  high  a  relative  value. 

The  tendency  of  the  trade  in  Vermont  is  more  and  more  in  the  direc- 
tion of  the  larger  purchase  of  low  grade  goods.  The  number  of  htanda 
leaving  nitrc^en  guaranties  below  1.25  per  cent  found  in  the  inspectioiiB  of 
the  last  five  years,  have  been  30,  33,  43,  45  and  47,  respectively,  or  33,  30, 
32,  36  and  34  percent  of  the  entire  number  sold.  These  figures  furnish  no 
clue  to  amovmts  used,  but  judgii^  by  the  statements  of  general  agents  and 
•See  foot  note  od  opposite  page. 
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by  tbe  amounts  of  the  variotiB  grades  found  by  tbe  station  sampling  agenta, 
large  quantitiee  of  low  grade  fertiliiers  are  Bold. 

There  eeem  to  be  two  main  leasouB  for  tbie  trend  of  trade,  ooeot 
which  is  good,  the  other,  bad. 

1.  The  percentage  of  nitrogen  more  than  that  of  either  of  the  other 
two  ingrediente  determines  the  grade  of  the  goods.  Bamyaid  manure, 
largely  made  on  dwry  farms,  is  relatively  rich  in  nitrogen,  thus  obviating 
the  necessity  of  tbe  purchase  of  that  ingredient  in  lai|[e  quantities. 

2.  Quantity  rather  than  quality, — themost  weight  rather  than  tbe  moet 
plant  food, — often  determines  choice.  lU-coneidered,  haphazard  purchase, 
guided  by  agents' claims,  highsounding  names  and  apparent  cheapnesa,  is 
far  too  frequent. 

Low  grade  goods  cost  relatively  high  prices,  because  tbe  costs  of  manu- 
facture and  sale  are  proportionately  greater  than  those  of  medium  or  of 
high  class.  It  costs  as  much  to  mix,  bag,  freight  and  sell  inert  material  as 
similarly  to  handle  plant  food.  One  brand  sold  this  year  at  |26  offered  bnt 
176  pounds  of  plant  food,  while  another  (containing  similar  amonnts  of 
nitn^n)  guaranteed  370  pounds,  yet  was  sold  at  but  three  dollars  h^;her. 
Three  dollam  bought  SCO  pounds  more  phosphoric  acid  and  potash,  worth 
at  market  prices  over  ^.00.  brands  were  sold  at  $32  and  $34  guaranteed 
to  carry  38R  and  410  pounds  of  plant  food  respectively,  and  containing 
relatively  high  proportions  of  nitrogen.  From  a  quarter  to  a  third  larger 
expenditure  bought  120  to  133  per  cent  more  plant  food  and,  likewise,  far 
bett«r  balanced  fertilizers.  The  brand  first  cited  was  not  claimed  to  carry 
more  than  IS. 85  worth  of  plant  food,  tbe  others,  fie.90,  $22.10and  $22.70, 
or  from  twice  to  nearly  thrice  as  much.  The  manufacturers  of  the  low 
grade  brand  asked  66  cents  for  mixing,  bagging,  freighting,  and  selling  34 
cents  worth  of  plant  food,  while  those  who  oflered  the  higher  priced  fertil- 
iter  asked  only  half  as  much,  33  cents,  for  handling  twioe  as  much  value  in 
plant  food,  67  cents  worth. 

There  is,  moreover,  greater  likelihood  of  inferior  raw  materials  being 
used  in  the  cheap  than  in  the  higher  grades.  The  latter  can  be  made  only 
from  the  better  classes  of  crude  stock,  which,  if  used  in  low  grade  goods, 
must  of  necessity  be  mixed  with  considerable  quantities  of  inert  material 
or  "filler."  Low  priced  brands  offer  the  main  outlet  for  certain  kinds  of 
raw  materials  which,  because  of  their  poor  quality,  could  be  lees  easily  used 
in  h^h  class  fertilizers. 

The  inference  should  not  be  drawn  that  all  low  priced  goods  are  expen- 
sive and  all  high  cost  brands  really  cheap.  There  are  eitremes  in  each 
class.  While  in  general  it  is  true  that  the  best  are  the  cheapest,  yet  some 
low  grade  brands,  provided  they  are  made  from  good  raw  materials  are  not 
over  expensive  at  the  price  asked,  while  some  high  priced  fertilisers  Cost 
too  much  in  proportion  to  the  money  value  of  the  plant  food  they  contain. 
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Brands  low  in  nitrogen  may  frequently  prove  agricnltiirally  euccesBful 
if  carefull]'  selected,  with  a  view  of  getting  aa  large  a  iDocey  value  as  poBsi- 
ble,  and  if  need  in  connection  with  barn-yard  manure,  or  on  land  already 
rich  in  nitrogen.  In  a  great  many  cases,  however,  they  are  very  likely  to 
prove  disappointing,  more  particularly  because  of  the  small  proportions 
they  contain  of  active  nitrc^n  and  of  potash. 

SELECTION    AND   PURCIIASI 

The  buyer  of  cooimercia)  fertilizers  should  view  the  matter  from  a  dif- 
ferent slandpoint  than  does  the  station.  The  latter  simply  matches  guar- 
anty and  analysis  ;  the  former  studies  his  neede  and  compares  them  with 
the  offerings  of  the  seller,  noting  also  the  relation  between  prices  asked  and 
valnee  given.  The  station  in  its  inspection  work  is  concerned  simply  with 
comparing  the  promises  with  the  performances  of  the  seller  and  with  indi- 
cating the  casli  costs  of  equivalent  amounts  of  plant  food.  The  buyer,  how- 
ever, who  wishes  to  make  a  rational  choice  and  an  economical  purchase, 
while  givii%  due  weight  to  these  points,  needs  also  considerother  matters 
involving  careful  farm  management  and  wise  business  methods. 

His  choice  between  goods  offered  should  be  affected  by  the  following 
considerations  (not  of  necessity  stated  in  the  order  of  their  relative 
importance. ) 

1.  Results  personally  obtained  or  reported  by  reliable,  careful,  observ- 
ing farmers  on  similar  soils  and  crope. 

2.  Th6  character,  previous  cropping  and  manuring  of  the  soil. 

3.  The  demands  of  the  future  crop  for  plant  food- 

4.  The  quality  and  amount  of  barn-yard  manure  available  for  use. 

5.  The  fitness  of  the  several  goods  (as  judged  by  guaranties  and  analy- 
sis) for  soil,  crop  and  as  a  supplement  to  home  manurial  supplies. 

6.  The  form  in  which  the  ingredients  occur  (nitn^nas  nitr&tes, 
organic  matter,  etc.,  potash  as  muriate,  sulphate,  etc. ). 

7.  Reputation  of  the  firms  offering  goods. 

8.  The  fact  that  brand  names  often  mean  little,  are  frequently  mis- 
leading, and  that  guaranties  (if  kept)  made  by  responsible  firms  are  many 
times  more  valuable.     (See  pages  75-76. ) 

His  mode  of  purchate  of  goods  should  be  affec(«d  by  the  following  con- 
ditions : 

1.  The  relation  of  selling  prices  and  station  valuations.  (See  pages 
79-81.) 

2.  The  advantages  and  disadvantages,  as  compared  with  the  purchase 
of  "  raised  goods  "  of : 

(a)    Home-mixing.     (Sec  Bui.  47,    pages    39-46;     Bui.     65,   pages 
110-118.) 
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(b)  The  coM>perative  ordering,  on  competitive  bida,  of  goods  made 
from  specified  crude  stock  and  of  a  definite  grade  and  formula, 
boi^ht  and  paid  for  on  the  baais  of  plant  food  delivered  as  deter- 
mined by  station  analysis.     (See  remBrks  following.) 

3.  The  advisability  of  buying  concentrated  by-products  [cottonaeed, 
linseed  and  gluten  meals,  etc. , )  of  growing  leguminous  crops  more  lai^ly, 
being  thus  enabled  to  feed  mtions  rich  in  protein  ;  of  using  absorbents  and 
"fixatives"  (land  plaster,  kainil,  etc.)  in  the  Stable,  thus  obtaining  a  more 
highly  nitrogeous  manure  ;  in  short,  "  fertihzing  by  feeding,"  buying  lees 
nitrogen  in  commercial  fertilizers  and  more  in  fodder  and  feeds- 

4.  The  choice  of  farm  produce  for  sale  with  especial  reference  to  ita 
fertilizing  content. 

There  hardly  seems  need  of  enlarging  upon  tbe  conditions  which  gov- 
ern choice,  matters  of  which  the  buyer  himself  is  usually  tbe  best  jui^. 
A  fairly  clear  idea  beii^  gained  as  to  the  quality  needed  ( which,  it  may  be 
remarked,  is  of  more  importance  than  cheap  buying)  considerationa  arise  as 
to  economical  purchase-  There  appear  to  be  three  methods,  each  perfectly 
feauble,  which  afford  reasonable  certainty  as  to  the  quality  of  the  goods 
boi^bt.      . 

1.  A  brand  of  mixed  goods  may  be  bought  which  for  years  has  held 
an  essentially  uniform  composition  and  bas  regularly  met  its  guaranty. 

2.  Crude  stock  oi  guaranteed  composition  may  be  bought  and  "home- 
mixed." 

3.  Goods  may  be  bought  on  special  order. 

Tbe  reading  matter  and  tables  on  pages  103-113  should  prove  helpful 
if  tbe  first  named  methods  be  adopted. 

Bulletinr"  47  and  65  (sent  to  any  address  without  cliargc,  on  request) 
cover  quite  tlirjroughly  the  matter  of  home-mixing,  an  easy  and,  relatively 
cheap  methoil  of  buying  plant  food.  In  the  experience  of  several  Vermont 
farmers  in  recent  years,  from  30  to  50  per  cent  more  plant  food  has  been 
bought  at  the  same  cost  when  crude  stock  was  purchased  instead  of  com- 
mercial brands-     Field  results  were  good  and,  in  brief,  the  prudice  paid. 

Buying  goods  on  special  order  has  much  to  recommend  it  to  thoae  who 
prefer  to  buy  mixed  goods  rather  than  crude  stock.  Farmers,  individually 
or  collectively,  get  figures  from  several  firms  on  definite  amounts  of  fertil- 
izers of  guaranteed  composition  made  from  specified  crude  stock.  They 
buy  of  the  concern  whose  bid  is  lowest  and  pay  for  just  the  amount  of 
plant  food  delivered  as  found  on  analysis  by  the  experiment  station.  It  ii 
an  eminently  business-like  method  of  purchase,  fair  to  both  parties,  and 
one  which  many  manutacturerers  are  willing  to  adopt. 

In  illustration  of  this  method  of  buying  plant  food,  may  be  cited  the 
average  result  of  16  cases  of  special  mixtures  made  to  order  by  r^ilar  man- 
ufacturers as  shown  by  Voorlicea  and  Street.*    The  goods  cost  at  the  buy- 

■  N.  J.  Eip.  SU.,  Bol,  ijj  pp.  16-iB. 
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en'  depot,  922.50,  and  contained  $24-15  worth  of  plant  food.  The  average 
mixed  goods  sold  in  the  state  that  year  cost  I28.5S  and  "valued"  (19.90.  In 
the  average  material  made  on  order  and  delivered,  the  plant  food  alone 
"valued"  91.65  more  than  ite  total  coet ;  in  the  average  commercial  brand  it 
"valued"  98-68  less  than  it  coat.  In  each  case  mixed  goods  were  delivered 
at  the  consumer's  depot  The  only  differences  in  the  transactions  were  that 
one  lot  was  "  made  to  order"  and  the  other  "ready-made,"  in  the  one 
case  usually  car  load  lots  or  more  were  sold  forcaah,  and  in  the  other,  small 
amounts  on  time. 

Van  Hlyke*  reports  similar  results  of  co-operative  buying  by  a  Long 
Island  agricultural  society.  Its  members  bought  in  1898  in  the  form  of  a 
mixed  fertilizer,  made  according  to  contract  and  delivered,  nitrogen  for 
11-7  cents  a  pound,  available  phosphoric  acid  for  3.6  cents  a  pound,  and 
potash  as  muriate  for  3. 75  cents  ft  pound.  These  prices  were  but  little  more 
than  half  those  paid  for  the  same  ingredients  in  mixed  fertilizers  bought  in 
the  ordinary  way.  The  goods  cost,  delivered,  924.45  a  ton;  had  they  been 
bought  at  average  prices  in  the  usual  fashion,  they  would  have  cost  $44.67. 
The  members  of  this  club  bought  nearly  500  pounds  of  plant  food  for  the 
same  price  that  many  Vermont  farmers  are  to-day  paying  for  less  than  200 
pounds.  The  500  pounds,  moreover,  was  of  the  best,  while  some  of  theSOO 
pounds  is  in  some  cases  of  doubtful  qualiiy- 

Vermont  farmers  may  make  savings  similar  in  kind  (though  not  in  ex- 
tent, owing  to  their  greater  distance  from  factories  and  increased  freight 
rates)  by  forethought,  study  and  business  enterprise.  The  fertilizer  trade 
of  the  state  approximates  $400,000  annually.  Three-fifths  of  this  sum 
is  spent  for  plant  food  and  two-fifths  reimburses  the  manufacturers  for  ex- 
It  is  probably  true  that  the  selling  prices  of  mixed  goods  are  not  exorbi- 
tant, in  view  of  the  conditions  of  the  trade,  the  agent  and  credit  systems, 
etc-  It  is  for  the  individual  buyer,  however,  to  say  whether  he  needs  pay 
two  dollars  out  of  every  five  in  followinga  bad  system  of  purchase, whether 
or  not  it  is  worth  while  to  study  his  wants  and  the  means  of  meeting  tbem, 
whether  co-operation  and  cash  may  not  lessen  his  fertilizer  bills  without 
lowerii^  the  amount  or  the  quality  of  the  plant  food  he  buys.  The  station 
at  all  times  will  gladly  advise  any  parties  to  whom  this  plan  of  purchase 
may  appeal. 

III.     LICENSED  FERTILIZERS  SAMPLED  BY  STATION. 
E.  J.  Bakw  &  Bro..  Hew  Tork,  H.  T. 
05.    Complst«Huiur«forO«il6l»lTTM;    from  stock  of  W.  G-  Ap- 
pleby, Bennington - 

•  H.  Y.  (Geneva)  Eip.  5U.,  Bnl.  us.  P  SB. 
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H18.  Complete  Poteto  Muitire;  from  stock  of  Burditt  Brothers, 
Rutland. 

H19.  Complete  Potato  ajid  Vegetable  Hurare ;  from  stock  of  A.  J. 
Stevens,  Winooski. 

03.    Complete  Tornip  Uanore ;  from  stock  of  W.  O.  Appleby,  Ben- 

Qi.    Cora  XauUe;  from  stock  of  E.  Godfrey,  Bandolpti. 
Bewker  E^rtUiMr  Co.,  Boaton,  Mass. 

HIS.     Con  Pboapbate ;  from  stock  of  H.  E.  Kelt)',  Bradford. 

H21.  Early  Potato  Uuiiire :  from  stock  of  E.  M.  Whitcomb,  Essex 
J  unction - 

Fl.  Farm  and  Garden  Phoephate ;  from  stock  ot  W.  C.  Bugbee. 
Bridge  water. 

H14.    Potasli  Bone ;  from  stock  of  L.  J.  Sanderson,  Highgate. 

H13.  Square  Brand  Bone  and  Potaah;  from  stock  of  A.  £.  Fuller, 
Woodstock. 

F3.  Stoekbridge  Manure  for  Corn,  Grain  and  Fodder  Corn :  from 
stock  of  A-  U  Aseltiue,  Swanton. 

FS.  Stockbridcre  Hanore  for  Onions ;  from  stock  of  A.  L.  Aseltine, 
B  wan  ton.  ■ 

H16.  Stockbridce  Mannro  for  Strawberriei ;  from  stock  of  U.  E. 
Kelly,  Bradford. 

Hll.  StoekbridgeHannreforTopDreasinK;  from  stock  of  H.  E. 
Kelly,  Bradfoid. 

H12.  Snperpkosphate  with  Potaeb ;  from  stock  of  A.  J.  Brown, 
Springfield. 

Fl.    Ten  Per  Cent  Hannre;  from  stock  of  A.  L.  Aseltine,  Swanton. 

HIO.  Termont  Grange  Chemivals,  A  Brand;  from  stock  of  A.  E. 
Fuller,  Woodstock, 

H9.  Vermont  Pboepkate ;  from  stocks  of  A.  J.  Brown,  Springfield ; 
L.  J.  Sanderson,  Highgate. 

Bradley  FertUiur  Co.,  Boaton,  Haea. 

H3.  Complete  Manure  for  Potatoei  and  Vegetables;  from  stock 
of  Valley  Grain  Co.,  Brattlcboro. 

FS.    Niagara  Fhoapkate;  from  stock  of  Maynard  &  Marsh,  Sheldon. 

F6-    Patent  Snperphospkata;  from  stock  of  W.  W.  Coe,  West  Burke- 

F7.    Strairberry  Manure ;  from  stock  of  B.  K.  Hooker,  Bradford. 
Clark's  Core  Fertiliser  Co  ,  Boaton.  Maaa. 

FS.  Bay  State  Complete  with  Ten  per  cent  Potaah ;  from  stock  of 
L.  0-  Brush,  Underhill  Center. 

G7.  TrinmphBooe  andPotaik;  from  stock  of  Knight  A  Walker, 
West  Brattlebooro. 
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ClBToluid  Dryer  Co.,  Buton,  Moaa. 

013.  High  Grade  Gomplato  Muinre;  from  stock  of  M.   A.  Nelson, 
Montpelier. 

Oil.    Pioneer  Fartiliier;  from  stock  of  M.  A.  Nelson,  Montpelier. 
G15.    Special  fbr  Wheat,  B^e  and  Oati;    from  stock  of  M.  A.  Nel- 
son, Montpelier. 

014.  Superphosphate;  from  etock  of  D.  Spooner,  Randolph. 

E.  Frank  Coe  Co..  Svw  York,  H.  T. 

Oil.    Columbian  Bone  Superphosphate   from  stock  of   Famsworth 
A  Co.,  Middlebury. 

OS.    Oold  Brand  Excelaioi  Ooano;  froir  stock   of  F.  A-  Crane,  Dan- 

GIO,    High  Qrade  Ammoniated  Bone  Superphosphate;  from  stock  of 
I*  F,  Shonyo,  Lyndonville, 

012.    Hew  Englatid  Special  for  Cora    from  stocks  of  F    A  Crane, 
Danville;  Silas  Gidalnss,  Castleton. 

09.    Bed  Brand  Exeelsior  Oaano;    from  stock  of  L.  F.  Shonyo,  Lyn- 
don vi  lie- 
Crocker  FeitillMT  and  Chemical  Co.,  BnJfolo,  H.  T. 

H20.    Ammoniated  Bone  Snpeiiibospbate ;    from   stock   of  L.   F. 
Fortney,  Plain  field. 

F15     Special  Potato  Hannre;  from  stock  of  A.  H.  Wella,  Newport. 
'     HZ.    Superior  Fertiliser;  from  stock  of  C.  M.  Byington,  Charlotte. 
Camberland  Bone  Phosphate  Co  ,  Boston,  Mats. 

01.    Orasa  Fertilizer;  from  stock  of  F.  H.  Frazier,  West  Burke. 


Lister's  Asricoltoral  Chemical  Works,  Newark,  N.  J. 
018.    Potato  Fertiliser  Ho.  2;  from  stock  of  Geo.  Bates,  Springfield. 

Pacific  Onano  Co.,  Boston,  Mass. 
017.    Solttble  Pacifle  Ooano  with  Ten  per  cent  Potash;  from  stock 
of  L.  D.  Spooner,  Randolph. 

Qauinipiac  Co.,  Boston,  Uass. 
HI.    Grass  Fertiliser;  from  stock  of  E.  H.  Miller,  Diimmerston. 


023.    Onion  Hannre;  from  stock  of  A.  A.  Dnncklee,  South  Vernon. 
022.    Potato  Manure;  from  stock  of  E.  H.  Miller,  Dummeraton. 
Fie.    Seeding   Down  Hannn;  from  stock  of  H.  T.   Ballard,  East 
Poultney. 


Bead  Fertiliser  Co.,  Hew  York,  N.  T. 
Bone  and  Potash  Fertiliser;  from  stock  of  F.  B.  Gillette,  Jones- 
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Tajlor,  New  Hftven  Mills. 


n.    Sots  CattA  Fartiliisr;  from   stock  ol  John  Cftacber,  Lyndon. 
H5.    T«c*teU*  ud  '^iB*  FartUiaar;  from  stock  oi  R.  E.  Beard,  East 
Baire. 

Standard  FsrtiliMr  Co.,  Borton,  Mua. 

Flo.    Qiuuw  for  All  Cropa;  from  stock  of  J.  H.  Bushnell,  Willistoo. 
Fll.    Sp«cial  for  FotatoM;  from  stock  of  C  W.   Athertoa,  Water- 
bury- 

H.  F.  Tucker  Co..  Boiton,  Kau. 


Gie.    Sp«eial   Potato   F«rtiliier;    from  stock  of  C.   F.    Wlieeler, 
Worcester. 

Williuu  &  Ctark  Fertilisor  Co..  Borton,  Mmi. 


Potato  Pkotphate  ;  from  stock  of  M.  V.  Witlard, 


The  figores  in  the  tables  of  aaalyseB  of  licensed  tertilizera  upon  pages 
89-100  show  the  per  C«nte  or  parte  per  hundred  found  : 

Column  I,  of  nitrogen  derived  from  nitrate  of  soda;  2,  of  nitrogen 
derived  from  sulphate  of  ammonia ;  3,  of  nitrogen  derived  from  organic 
matter ;  4,  of  total  nitrogen,  being  colamns  1,  2  and  3  added  ;  7,  of  phos- 
phoric acid  soluble  in  water  j  8,  of  phosphoric  acid  insoluble  in  water  bnl 
soluble  in  neatral  ammoniuijn  citrate  under  the  conditions  specified  in  the 
footnote  at  the  bottom  of  page  42  of  Bulletin  69,  and  presumedly  soluble 
in  pUuit  and  root  acids ;  9,  of  phosphoric  acid,  inaoluble  in  water  or  am- 
monium citrate,  and  but  slowly  available  for  plant  uses  ;  10,  of  total  phos- 
phoric acid,  being  columns  7,  8  and  9  added;  12,  of  .phosphoric  acid  readily 
avulable  to  the  plant,  being  columns  7  and  8  added  ;  15,  of  potash  soluble 

Columns  5,  11,  13  and  lH  give  respectively  the  percentagea  of  nitrogen, 
total  and  available  phosphoric  acids  and  potash  guaranteed  to  be  preaeat 
by  the  manofocturera- 

Columns  6,  14  and  17  show  respectively  the  retail  cosh  cost  at  the  sea- 
board of  amounts  of  nitn^en,  phoaphurie  acid  and  potash  equal  to  those 
found  in  a  ton  of  the  fertilizer,  the  eame  being  based  on  a  careful  study  of 
the  prices  ruling  in  the  large  markets  of  the  belter  forms  of  crude  stock. 

The  itaiicized  type  gives  gvaranlefr,  the  l>lack-ikc«  typegivefl  the  HUlt 
important  flgnrM  fonnd  by  anatyiii. 
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ASALTHKS   OF   (JOMUEROIAL    FeKTILIZERB.  101 

V.    COMPARATIVE  VALUES   OF  FERTILIZERS  LICENSED  IN  1898 
AND  IN  1809. 

Of  the  157  brands  of  commercial  fertilizers  sold  in  the  atate  during  1898 
and  1899  and  found  by  our  sampling  agents.  100  have  been  selected  for  a 
comparison  cf  the  characters  of  tlie  goods  sold  under  these  brands  in  each 
of  the  two  years.  Only  those  brands  have  been  chosen  which  have  been 
found  by  the  station  sampling  agents  both  years. 


1898 

1899 

Name  of  ingredient 

Pounds 

in  a 
hundred 

Valuation 
at  1899 
pricea 

Pounds 
hundred 

Valnation 
at  1889 
pricea 

2.11 
5.62 
3.24 

2.06 
8.86 
10.92 
3.69 

fti91 

2  59 
0  82 

3  14 

1.98 

5.26 
3.32 
2.25 
8.58 
10.83 
3.71 

(5  56 
4  73 
266 
090 

Soluble  Phosphoric  Acid... 
Reverted  Phosphoric  Acid.. 
Insoluble  Phosphoric  Acid- 
Available  Phosphoric  Acid- 
Total  Phoaphoric  Acid 

Total  valnatian  per  ton 

117  52 

$16  99 

The  commercial  value  of  the  average  goods  lias  lessened  about  3  per 
cent  this  year  as  compared  with  last-  While  valuation  has  shrunk  a  half- 
dollar,  average  selling  price  has  dropped  only  a  quarter  of  a  dollar,  thus 
making  plant  food  in  average  raised  goods  cost  a  little  more  than  last  year. 

The  average  nitrogen  and  available  phosphoric  acid  percentages  are 
lessened  and  potash  figures  remain  unchanged. 

The  following  table  shows  the  averages  for  five  years  of  analyses,  sell- 
ii^  prices,  valuations,  money  value  of  plant  food  bought  for  a  dollar,  and 
valuations  of  all  at  1899  trade  values.  All  brands  analyzed  each  year  are  in- 
cluded in  the  comparison,  each  brand  bciuggiven  equal  value,  which,  while 
not  strictly  a  correct  method  of  calculation,  is  the  best  which  can  be  done  in 
the  absence  of  data  showing  the  consumption  of  individual  brands.  Inas- 
much as  high  grade  goods  sell  slowly  and  low  grade  brands  readily,  the 
actual  average  as  used  is  probably  much  lower  than  that  shown  in  the 
table. 
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Tbe  grade  of  goods  aold  is  lower  to-day,  epeaking  commercially,  than 
that  sold  10  or  15  years  ago.  The  average  fertilisers  of  the  past  Ave  yeara 
contain  less  nitrogen  and  available  phosphoric  acid,  but  more  potash  than 
tomierly.  Large  numbers  of  low  grade  goods  have  lowered  the  former  fig- 
ure, while  many  brands  rich  with  potash  have  served  to  nuse  the  averse  for 
that  ingredient.  The  trade  conditious  of  the  five  years  have  been  fairly 
uniform,  the  average  grade  has  not  changed  materially  and  valuations  on 
the  same  (18d9)  basis  have  varied  less  than  3  per  cent. 

Plant  food  is  as  cheap  to-day  to  the  consumer  as  it  has  been  in  tbe  past; 
the  prices  asked  for  mixed  goods,  however,  have  not  dropped  in  proportion 
to  the  decrease  in  the  cost  of  raw  materials.  Good  reasons  exist  for  this 
condition.  The  expenses,  over  and  above  the  cost  of  tbfl  unmanipulated 
plant  food,  entailed  by  the  present  system  of  manufacture  and  sale,  are  little 
if  any  lower  now  than  they  were  in  years  gone  by  :  hence  they  form  a  larger 
proportion  of  the  total  cost  of  commercial  fertilizers  than  hitherto. 
Yet  since  on  the  average  40  cents-  on  a  dollar  is  paid  for  chai^gea  other 
than  tbe  retail  cost  of  the  plant  food,  a  proportion  larger  than  has  been 
hitherto  met,  it  follows  that  the  buyer  of  mixed  goods  should  observe  tbe 
relation  between  selling  price  and  valuation  even  more  carefully  than  in  the 
past.  It  is  equally  clear  that  the  direct  purchase  of  the  raw  materials 
(nitrate  of  soda,  cottonseed  meal,  dried  blood,  tank^e,  dried  ground  fish, 
ground  bone,  acid  phosphate,  muriate  of  potash;  sulphate  of  potssh,  etc. ) 
for  home-mixing,  or  buying  on  special  order  are  proportionately  more  profit- 
able  to-day  than  ever  before.  Attention  is  called  to  the  analyses  of  home- 
mixed  fertilizer  and  the  experience  of  Vermont  farmers  with  the  same  as 
given  in  Bulletin  C5.     (Sent  on  application  to  any  address  withoutcharge.) 
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VL    ANALYSES  FOE  FIVE  YEARS. 

It  often  happens  that  the  buyer  of  luised  goods  must  make  his  choice 
before  the  issuance  ot  the  analyses  by  the  station.  This  station  is  able 
usually  to  distribute  each  year  to  its  mailing  list  the  analyses  of  some  35  or 
40  brands  about  March  25,  of  as  many  more  about  April  25,  and  to  put  out 
it  final  bulletin  containing  the  analyses  of  all  brands  sold  in  the  state  about 
May  30.  Althot^h  these  dates  are  far  in  advance  of  the  issuance  of  similar 
figures  by  any  other  station  north  of  the  Potomac  (being  so  because  ol  the 
early  dates  of  shipments  into  Vermont)  the  information  as  to  the  character 
of  the  goods  of  the  current  year  often  reaches  the  buyer  too  late  to  be  of 
service  ;  and  if  station  analyses  are  consulted  at  all,  those  of  the  past  year 
are  used.  These  may  or  may  not  be  safe  guides-  If,  however,  reference  to 
analyaee  for  successive  years  shows  essential  uniformity  of  composition  in 
the  past  and  if  the  guaranty  statement  remains  unchanged,  the  buyer  may 
feel  fairly  safe  in  assuming  that  former  figures  will  be  applicable. 

In  order  to  facilitate  such  reference  and  to  indicate  something  of  the 
evenness  or  variation  in  the  composition  from  year  to  year  of  the  several 
brands  sold  in  the  state,  tables  are  given  herewith  showing  the  nitrogen, 
available  phosphoric  acid  and  potash  percentages  for  the  past  five  years  of 
133  brands'*  more  commonly  found.  The  table  covers  all  brands  found  in 
any  two  or  more  years.  Guaranties  have  been  changed  somewhat  in  certain 
brands  from  year  to  year,  notably  by  one  company.t 

The  guaranties  printed  in  the  tables  are  those  for  1899.  They  are  also 
those  tor  the  years  1895  to  1898  inclusive  except  where  stated  to  the  con- 
trary in  the  numbered  toot  nof«s.  Thus  (or  example  Bowker's  Corn  Phos- 
phate is  guaranteed  to  contein  1.65  percent  nitri^en  and  8  percent  available 
phosphoric  acid  this  year,  but  from  1895  to  1898  was  guaranteed  to  carry 

In  ■  few  CBKI  minor  change*  or  name  have  been  made,  aa  for  example,  from  "  Fotats 
and  Tobacco  Pboaphate"  to  "Petalo  Special."  the  guarantr  remalnlDg  nnaltered.  In 
*neh  caKa  the  analyia  of  the  Kooda  beating  the  old  nam*  are  listed  wllh  thoae  of  later 
Tcan  onder  the  preseni  Ulle. 

fin  the  caac  of  this  particular  company  all  but  one  of  the  chaogea  have  reaulted  in  In- 
creulng  the  total  amount  of  plant  food  guaranteed  to  t>e  preaent.  In  the  Mbet  cue*  the 
altenllona  have  aometime*  brought  about  an  Increaae  in  the  total  plant  food  (and,  often  In 
the  commercial  worth  of  the  plant  food  guatanleed  lo  be  preaent)  hut  In  rather  more  than 
half  of  the  cam  the  guaranty  changes  have  leiaened  the  total  plant  food  and  probable  vsluea. 
It  la  perftrlly  proper  for  manufacturers  to  make  alteratloni  in  thecbaiacter  ofUielr  goodalf 
theyaeefil.  and  thelt  legal  duly  Is  done  when  they  call  attention  tbereto  In  their  changed 
gnaninClea.  Someaftheie  changes  arequite  serioui  in  their  nalure  and  emphasliethe 
wiadomofacannlcgtfae  Sgurealn  addition  to  reading  the  name  upon  (be  bag.  For  ex- 
ample in  oneca»  goods  were  sold  under  a  Gertala  brand  and  f^naranty  one  yearaad 
under  the  aame  name  but  ■  very  dlSerent  guaranty  the  next  year,  one  which  promiieds 
per  cent  leaa  plant  food  and  over  two  dollata  leu  commercial  value. 
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from  1.5  and  9  per  cent  respectively  of  theee  iugredienM.  This  iashown  1^ 
the  email  figures  in  the  tables  ag&iast  these  years  and  by  foot  not«. 
The  aateriek  *  indicates  that  sulphate  of  potash  was  used  ae  a  aouroe 
of  potash,  the  da^er  f  that  0.20  per  cent  or  more  of  nitrc^n  was  present 
water-soluble  shapes  {as  nitrate  of  soda,  sulphate  of  ammonia  or  both.) 

It  is  thought  that  these  tables,  containing  aa  they  do  the  essentials  of 
fire  years'  inspection,  ought  to  prove  an  aid  in  choosing  goods  for  purchase, 
particularly  those  bought  early  in  the  season. 

As  a  side-issue  it  may  be  noted  that  while  many  of  these  brands  show 
essential  uniformity  from  year  to  year,  just  such  evenness  of  composition 
as  is  readily  attained  by  careful  manufacture,  some  brands  vary  quite 
widely  one  year  with  another  although  guaranties  remain  unaltered. 

It  is  argued  by  sonae  manufactures  and  ^ents  that  farmers,  would-be 
"home-misers,"  cannot  make  perfect  mixtures  and  that  factory-made 
goods  are  more  even  and  uniform  in  composition.  It  does  not  seem  impos- 
sible for  farmers  to  attain  the  rather  low  standard  of  evenness  of  mixtare 
shown  by  some  of  the  brands  cited  in  the  bibles.  Indeed  the  publications  of 
this  as  well  aa  of  many  other  stations  clearly  show  that  termers  can  and  do 
mix  fertilizer  crude  stock  at  home  as  evenly  as  do  many  manufacturera. 
(See  Bui.  65,  pages  110-118.) 
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VII.   MISCEXLANE0TI8  FERTILIZING  MATERIAL. 


Analyees  of  and  comments  upon  varioua  kinds  of  raw  materials  eold  ia 
the  state  are  grouped  on  the  next  three  pages.  Tlie  user  of  commercial  fertil- 
izers is  urged  to  study  them,  to  familiarize  himself  with  the  various  niat«ri- 
als,  and,  aa  has  been  aptly  said  by  an  agricultural  writer,  to  think  in  terms 
of  nitrogen,  available  phosphoric  acid  and  poUish  rather  than  of  phoflpbate 
and  of  guano. 


(  a. )     MATERIALS  FURNISHINO  » 
NITRATE  OF  SODA,   DRIED  BLOOD,  OOtTONSKED    HE.U. 


Nitrate  of  Soda 

Dried  Blood    ' 

Cottonseed  Meal 

Sampled  at 

Nitrogen 

Sampled  at 

Nitrogen 

Sampled  at 

Nitrogen 

,>39 
15.89 

i5.a? 

15.64 
16.11 

15.99 
16.67 
15.61 

% 

/«. 

Highgate 

Jonesville 

Highgate 

9.27 
S.60 

St.  Johnabury 

7.45 

Burlington 

Cofinth..  -■.'.""" 

Burlington  .:. 
Burlington  ... 

7.18 
6.9(S 

Averages 

16-68 

9.98 

Nitrate  of  soda  cost  this  spring,  delivered  in  Vermont,-  from  |30  to 
t47..50  a  ton;  nitrogen  ranged  in  price  from  12.4  to  15.1  cents,  averaging  13.2 

Dried  blood  delivered  cost,  according  to  the  grade  of  the  goods,  from 
(24  to|33,  and  ranged  in  price  to  the  pound  of  nitrc^n  from  11. S  to  13.7 
cents,  averaging  14  cents. 

Cottonseed  meal  cost  delivered  from  |22  to  f24  a  ton.  Allowing  4}  cents 
a  pound  for  the  phosphoric  acid  and  potash  which  cottonseed  meal  conttuns 
(averaging  phosphoric  acid  3.00 per  cent,  potash  1.80  per  cent),  the  nitrogen 
cost  from  12.3  to  13.6  cents  per  pound  and  averaged  13  cents  a  pound. 

Vermont  famiers  seldom  think  of  cottonseed  meal  as  a  fertilizer,  yet 
hundreds  of  thousands  of  tons  are  thus  used  yearly  in  the  south  and  large 
quantities  even  in  New  England.  It  is  undoubtedly  better  to  feed  it  to 
stock  in  moderate  quantities,  enriching  both  ration  and  manure,  thus  get- 
ting two  returns  for  one  expenditure.     But  where  more  nitrogen  is  needed 
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than  the  manure  pile  sappllee,  it  is  safe  to  say  that  at  the  prices  rulii^  dur- 
ing the  past  few  jeais,  no  cheaper  eource  of  leadily  available  organic  nitro- 
gen has  been  offered  in  email  quantitiee  in  our'iuarkete  than  in  cottonseed 
meal.  Tlie  schedule  of  trade  values  used  by  tliis  as  well  aa  by  other  New 
England  stations  allows  14  cents  a  pound  for  oi^nic  nitrogen  at  the  sea- 
board. It  has  cost  this  year  on  the  average  in  cottonseed  raeaX  delivered  in 
Vermont  but  13  oente  a  pound.  Nitrate  of  soda  and  cottonseed  meal  seem 
on  the  whole  the  moet  advisable  materiale  to  use  as  sources  of  nitrogen  in 
home  mixed  goods  this  year. 

(6.) 


BONK  MBAL,  TANKAGE,  FISH  SCRAP,  RTC 


Sampled  at 

Mechanical  analysis 

Chemical  analyais 

Material 

1^ 

S 

s 

Tankage 

Gromid  bone.... 
Gronnd  bone 

Bradford 

West  Burke... 
East  Burke.,.. 

87 
86 
85 
(!0 
99 
71 

1^ 

15 
40 
1 
29 

0.86 
2.66 
2.08 
3.64 
3.K2 
7.00 

13.28 
20.64 

14.80 

Groand  bone..... 
Dry  ground  fish.. 

Burlington 

Bradford 

17.10 
12.50 

Two  of  the  ground  bone  samples  were  extracted  goods  from  which 
much  of  the  nitr<^n  had  been  removed  in  glue  manufacture.  The  poorer 
lots  sold  for  but  two  dollars  less  a  ton  than  did  a  pure  ground  bone 
which  contained  nearly  twice  as  much  nitrogen  and  half  as  much  ^ain  of 
phosphoric  acid.  The  better  goods,  however,  were  not  ground  quite  as 
finely.  Selling  prices  ranged  from  $28  to  $30,  and  valuations  from  $16.54  to 
123.71. 
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(c)     KATBRIAU  rURNUHINO  ATAII^BLB  FHOaPHORIC  ACID 
ACID   PHOePOATK,    XIC. 

Phobphokio  Acid, 


Acid  Pboephate. 

Keystone  Fhospbate. 

Acid  Phoephate. 

Acid  Phoephate 

Acid  PboephaU » 

Acid  Phoaphate. 

Acid  PhoepliBte 

Acid  Pboaphste. 


Corinth 

Corinth 

Bradford .... 
Hardwlck .. 
Highgote.... 
Woo&tock. 


Average  of  aeceu  acid  phoephatee... 


11.11  1.87 
0.0021-37 

10.00  4.91 

3.47  9.56 

10.46  2.  _ 

8.42  4.eO 

9.93  3.10 

3.96  6.10 


8.2a  4.70  2, 


13.5613.08 
43.6321.37 
15.9114.91 
17.92rl3.03 
13.6312.78 


:.4015.3(K12 


And  phoaphate  (often  called  by  the  trade  "diasolTedbone,"  amii- 
leading  title)  cost  delivered  in  Vermont  from  112.20  to  %16  a  (on,  and 
ranged  in  price  per  pound  of  available  phosphoric  acid  from  4.6  to  6.2  contg 
in  price,  averaging  6.6  cents.  This  is  less  than  the  cost  of  the  aame  ingre- 
diente  in  disaolved  bone-black. 

(d)      MATKBIALfl   FUBNUHINO   POTASH 
POTASH  SAI/n.' 


Material          Sampled  at 

Potash 

Material 

Sampled  at 

PDUsh 

saos 

47.56 
52.20 
63.12 
49.44 
52.16 

Muriate Woodstock , 

"      Hanlwick 

Sulphate Woodstock 

Kainit Randnlnh 

J6 

"     ..  .   iHighgate 

Eight  samples  of  muriate  of  potash  varied  in  potash  from  47.66  to 
52.68  per  cent,  in  cost  from  (40  to  f43,  potash  costii^  from  4.1  to  4.4  cents 
a  pound  delivered  in  Vermont  and  averaging  4.3  cents.  The  potash  in 
kainit  cost  nearly  B  cents.  It  is  doubtful  whether  the  other  salts  contained 
in  kainit  compensate  tor  the  extra  price. 
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mological laboratories  are  at  Williams  Science  Hall,  University  Place. 
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BULLETIN  NO.  72 
CERTAIN  POTATO  DISEASES  AND  THEIR   REMEDIES 

AB   IHVEOTIGATED   AT  THK  VERMONT  BXPRRIHENT  BTATION,    IS89-JS99  ' 

Bv  L.  R.  JoNBS- 

J.    ISTEODUCTION. 

TIte  irtfeplion  of  the  itwi.  The  cause  of  and  remedies  tor  potato  blight 
were  the  first  problems  asaigned  to  the  botanical  department  of  this  esperi- 
ment  station  after  its  establishment  in  1S89.  It  was  at  that  time  supposed 
that  all  cases  of  prematni^  death  of  the  Eoliage  and  of  decay  of  the  tubers 
were  directly  or  indirectly  due  to  the  fungus,  Phylophlhora  infeglan*. 
During  thie  same  season,  1880,  practically  all  of  the  potato  plants  in  the 
state  were  killed  in  .early  August  by  the  blight,  and  the  small  crop  of  tubers 
was  further  reduced  by  the  rot.  The  average  yield  of  potatoes  in  Vermont 
under  favorable  circumstances  when  free  from  disease  is  200  to  300  bushels 
an  acre,  yet  the  census  returns.  1883-1893,  show  an  average  of  but  97 
bushels  an  acre.  This  surprisingly  small  yield  is  explained  by  must  culti- 
vators as  due  to  the  blight  and  rot.  Clearly  the  problems  were  worthy  of 
investigation. 

Some  of  ike  rettUlt  of  ike  inrettigaiioru.  The  results  h&\%  been  most  sat- 
isfactory, but  the  problems  have  proved  much  more  complicated  than  was 
at  liret  supposed. 

It  has  been  learned  that  while  the  fungus  Phytophthora  infe^taru  causes 
great  loss  in  certain  seasons,  there  is  another  fungus,  AUemaria  Solani,  even 
more  commonly  present  in  potato  fields  and  frequently  occasioning  serious 
blighting  of  the  foliage.  In  many  coses,  however^  the  so-called  "  blight " 
is  not  a  fungus  disease  at  ail,  hut  is  of  a  purely  physiological  or  non-para- 
sitic origin,  or  is  very  directly  associated  with  obscure  insect  injuries. 

It  is  necessary  to  understand  the  causes  in  order  to  apply  remedies  in- 
telligently. Fortunately  the  matter  of  remedies  has  been  greatly  simplified 
by  two  developments  ;  first,  the  boideanx  miKture  has  proved  an  almost 
perfect  preventive,  not  only  of  both  of  the  fungus  diseases,  hut  also  of 
certain  of  the  insect  troubles  ;  and,  second,  the  arsenical  poiaous  (paris 
green,  etc. )  can  be  added*  to  the  bordeaux  mixture,  thus  forming  a  com- 
bined fungicide  and  insecticide  of  unequalled  effectiveness.  Moreover  the 
use  of  this  mixture  serves  in  a  remarkable  and  somewhat  unexplained  man- 
ner to  lessen  the  development  of  the  non-parasilic  diseases. 

Experimental  use  has  been  made  of  this  remedy  each  season  for  eight 
years.  Uniformly  large  gains  have  resulted,  as  are  shown  by  the  following 
table,  which  fairly  represents  the  conditions  upon  later  potatoes.  Early 
ones  have  not  shown  quite  so  large  an  increase. 

I  Prepared  for  the  us*  of  ihe  Committee  of  the  Asiociallon  of  Amerlnn  AgrtcuHursI 
College!  and  Eiperimeat  SlallotH  at  the  Paris  Exposition,  beloe  a  resumi  of  previous 
publications  from  this  station. 


;e  Ohio  Exp.  Sla.,  Bui.  I 
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Planted 

Yield 

per  acre 

Variety 

where 

■prayed 

313  bu. 

1    sfiaytd 

White  star 

May  — ,  1891 

Aug.  26,  Sept.  8 
July  30,  Aug.  13,  25 

'    248  bu. 

291  " 

1     99  " 

May  20,  1893 

June  16,  July  17,  Aug.  30 
July  25,  Aug.  13,  31 

338  " 

1    114  '■ 

Apr.  26,  1894 
May  20,  1895 

323  " 

389  " 

'    219  " 

May  15,  1896 

325  " 

June  1,  1897 

Jaly  27,  Aug.  17,  28 

151  " 

r        80    " 

May  10,  J898 

July  21,  Aug.  10 

238  '■ 

j    112  •■ 

Average  for  past  eight  yeare        |    296  |    173 


These  gains  in  some  seasons  (e.  g.  1892  and  1893)  have  been  chiefly 
due  to  the  action  of  the  remedy  in  checking  the  development  of  the  fungus, 
Pkytopldkora  infeetaia ;  there  has  usually  been  some  gain  in  checking  the 
development  of  the  fungus,  Altermtria  Solani ;  and  in  all  cases  the  mixture 
has  done  much  good  as  a  deterrent  of  insects. 

The  great  gains  arising  from  the  use  of  this  mixture  can  best  be  under- 
stood, however,  in  connection  with  the  following  statements  regarding  the 
development  of  the  potato  tuber. 

The  devflopment  of  the  potato  tuber.  The  cultivated  potato  plant  has  been 
highly  bred  and  rapidly  developed  into  a  thing  quite  diffeivnt  from  the 
original  wild  plant  of  the  Mexican  and  South  American  plateaus.  There  it 
tended  to  reproduce  itself  largely  by  seeds,  as  well  as  by  small  tubers.  Man 
has  bred  and  selected  it  'to  reproduce  by  tubers  alone,  so  that  now  seed 
bearing  plants  are  rarely  seen.  The  plants  do,  however,  continue  to  pro- 
duce blossoms  freely,  and  it  is  just  as  these  arc  fading  that  the  beginning  of 
tuber  formation  occurs.  The  ancestral  tendency  of  the  plant  at  this  time  is 
to  develop  seeds  and  then  die.  The  tendency  acquired  by  cultivation  is  to 
throw  all  the  reserve  strength  into  tuber  formation.  These  reproducti™ 
processes  cause  a  severe  drain  upon  its  vital  enei^iea,  and  the  fortn^ht  im- 
mediately following  the  blossoming  period  is  therefore  a  peculiarly  critical 
time  for  the  plant,  during  which  its  very  life  hangs  in  the  balance.  If  once 
earned  safely  past  this  critical  period  and  well  started  toward  tuber  forma- 
tion, with  foliage  healthy  and  abundant,  its  life  may  be  prolonged  for  many 
weeks,  indeed  almost  indefinitely ;  but  if  during  this  critical  period  the 
plant  is  seriously  weakened  by  insects,  fungi,  or  other  agencies,  so  as  to 
start  it  upon  a  decline,  it  seldom  fully  lecovers.  More  usually  under  such 
conditions  it  succumbs  to  the  enervating  process  of  tuber  formation  and 
soon  dies.    The  practical  importance  of  this  condition  is  apparent  when  it 
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Certain  Potato  Diskases  and  theib  Kemkdieb.  5 

is  understood  that  the  entire  crop  of  salable  tubers  is  formed  afterthis  criti- 
cal period  is  past,  and  that  the  full  success  of  the  crop  depends  upon  retain- 
ing the  healthy  foliage  for  from  one  to  three  months  after  the  blossoming 

The  following  ^ures,  showing  the  time  and  rat«  ot  development  of  the 
potato  tuber,  were  secured  at  this  station  by  digging  successive  plots  at  in- 
tervals of  ten  days,  beginning  at  the  close  of  the  blossoming  season,  the 
plants  being  preserved  in  healthy  condition  by  spraying : 

y20. 


ffiS 

To««l  yield 

peimcre 

mrkeuble 

"  is::::: 

2:»  " 

tept.  ^1......... 

5.2     " 

5.7     " 

In  the  majority  of  potato  fields  in  this  section  the  plants  are  all  dead 
by  the  last  weeic  of  Ai^nst,  yet  in  the  case  cited  above,  which  fairly  repre- 
sents average  conditions,  fully  one-half  of  the  marketable  crop  was  Eomied 
after  that  date.  The  importance  of  maintaining  the  perfect  liealth  of  the 
potato  foliage  during  the  last  few  weeks  of  its  possible  development  is  much 
underestimated.  It  is  because  of  its  great  ut^fuluess  in  so  preserving  the 
health  of  the  foliage  that  the  remarkable  gains  from  the  use  of  bordeaux 
mixture  have  been  secured. 

Aa  already  suggested,  this  efficacy  of  bordeaux  mixture  is  attributable 
not  only  to  its  value  as  a  fungicide,  but  also  to  its  peculiar  action  as  a  deter- 
rent against  certain  insects,  and,  likewise,  to  the  fact  that  aside  from  its  effect 
upon  these  parasites,  it  excites  a  more  vigorous  development  of  the  potato 
foliage. 

A  brief  account  will  now  be  given  of  the  various  insect  injuries  and 
fungus  and  other  diseases  '  which  are  the  cause  of  the  blighting  of  potato 
foliage  and  rotting  of  the  tubers,  together  with  a  discussion  of  the  most  suc- 
cessful remedial  measures.  In  all  cases,  unless  otherwise  stated,  these 
statements  will  be  based  primarily  upon  the  work  at  the  Vermont  experi- 
ment station. 


1  The  rolloirini  secounW  iuclnde  ■  dbcusalon  of  all  of  the 

more  Impottanl  paruilic 

{taagn*  and  biclerlal)  dluues  of  potatoes  which  are  known  to< 

xcur  in  the  United  SUlo 

wUh  two  HDtsble  exceptions.    Theieare  : 

(1.)    The  brown  rot,  a  bacterial  dlseaw  (Badllua  Solans 

ver?  deatniclive  in  the  soulheHstem  United  Statn.  but  bai  not 

been  obse.vid  north  of 

aoWhem  New  York,    see  U,  S.  Dppt.  Agr.,  Div.  Vcr.  Phyi.  and  I 

(i.)    The  potato  scab,  caused  by  the  fuoaus  Oospoim  Scahli 

-sThaxter.    Common  and 

Gooj^lc 


II.    CERTAIN  INSECTS  INJURIOUS  TO  POTATO  FOLIAGE. 

The  principal  insect  injuriee  to  potato  foliage  in  the  northeast«m 
United  States  are  wrought  by  ■the  following  species  :  The  Colorado  potato 
beetle,  Doryphora  dfceirdineala,  the  flea-beetle,  Crepidodera  eucumerit  and 
the  graaahoppere,  Melanopliu  gp. 

The  Colorado  potato  beetle.  These  iacecteare  especially  active  during  June 
and  early  July  before  the  plants  come  inb)  blossom.  They  are  destroyed  by 
arsenical  poisons  (paria  green,  et«. )  The  insects  are  so  numerous  and  omni- 
present that  some  damage  is  practically  unavoidable,  but  since  their  attacks 
largely  precede  the  critical  period  in  the  development  of  the  potato  (see 
page  4),  the  plant  recovers  rapidly  and  tlie  damage  to  the  crop  is  small, 
providing  tintely  use  is  made  of  the  arseiiit^s.  Halated '  has  found  that 
the  bordeaux  mixture  alone  may  more  effectively  protect  plants  against 
this  beetle  than  does  the  poisoning  with  paris  green.  This  is  of  course  at- 
tributable to  its  action  as  a  deterrent  and  not  as  a  poison.  The  boideaux- 
paris  green  mixture  is  certainly  more  effective  than  is  paria  green  alone. 

Flea  beetle.    These  insects  frequently  cause  more  lose  to  the  potato  crop 

than  do  the  potato  beetles.    This  is  largely  because  their  attacks  are  most 

severe  at  or  soon  after  the  critical  period  in  the  development  of  the  potato 

(July  20-Aug.  10  in  Vermont)-    When  badly  eaten  at  this  time, 

Ub'     especially  if  the  weather  is  dry,    the  plant  never  recovere- 

'NHT^   Arsenical  poisons  alone  do  not  afford  adequate  protection.   For- 

'^r\     tunately,  however,  the  combination  of  arsenitt's  with  bordeaux 

1.  Pica-beetle  mixture  does  Eerve  to    keep  off  these  peats.      The  following 

X  s-       records '  sen-e  to  show  this  tact. 


Row  ].    Sprayed  with  very  weak  bonleAuz  mixture 1794 

"    2.        "         "       "       "  "  "        and  soap 1071 

'A.    Not  sprayed  (check) 2511 

4.  Sprayed  with  strong  bordeaux  mixture 1194 

5.  "  "        "  "  "       and  soap 1090 

a         "  "      weak        "  "         1295 

7.  "  "        "  "  "        and  soap 901 

8.  Not  sprayed  (check) 2287 

'■    9.    Sprayed  with  ammoniacal  copper  carbonate 1687 

'  10.        "         "  "  "  "        and  soap 1491 

'  11.         "  "     modified  eau  celeste 1376 

'12.         "  "  "  "  "      and  soap 1052 

1  H.  J.  Hxp,  au.,  Rpt.  16  (i8m1.  p.  3»J. 

iSIcmrt  bai  citlcd  alleDlIoD  to  the  fact  that  [he  gTubi  of  the  flea-beetle  idfot  the 
en.  rootitDcka  and  looti  orpatatoes.  thereby  causing  coniiderabic  damage,  IndudlDg 
trouble  known  ai  "  pinply  polatoea."     See  N.  V.  State  Eip.  Sta.,  Bui.  it]  (iSsi6.) 
J  For  eonpodUon  of  ralitDrei  naed  la  thii  serial  see  p.  ij. 
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POTATO  LEA!'-  BADLY  EATEN  BV  KLEA-BEETLES. 
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SPRAYED.  NOT  i 

Expcrimealal  potalD  field,  pholo^nphed  Aug.  ji,  1894. 
Ihc  left,  were  chiefljr  due  to  checking  the  alucluor  gruahoppen  and  aea-beell«i. 
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Cebtaik  Potato  Dibrasbb  and  tbsib  Bbuedieb.  9 

These  reeulta  clearly  show  that  all  these  fungicides  materially  checked 
the  ravages  of  the  flea  beetle,  and  that  the  additinn  of  soap  considerably 
increased  their  values  in  this  respect. 

The  relative  damages  from  the  flea  beetles  where  iheee  mixtures  were 
used  may  be  eipressed  graphically  as  followa, 


^^mmmm^^^^^^^^^^^^^^       Wtak  bord.  mist,    ng^hoitt. 
^^^^^^^•^^m^^^m^       Bord.  mill,  and  soap,    ^isholri. 

These  results  were  obtained  in  1803.  Our  experience  since  that  date 
has  shown  that  the  protection  from  the  bordeaux  mixture  alone  is  sufficient 
in  practice,  and  we  have  discontinued  the  addition  of  the  soap,  which  was 
found  to  be  both  expensive  and  troublesome. 

Grtiithopfkrii.  (iraashoppers  do  much  more  damage  during  some 
seasons  and  in  some  localiticH  than  in  others.  The  most  serious  injury 
done  by  them  arises  not  from  the  eating  of  the  leaf  tisHiiei<,  but  from  sev- 
erii^  the  petioles  of  the  leaflets.  Their  invasion  of  the  potato  fields  OCCnrs 
in  August,  following  the  removal  of  grass  from  adjacent  hay-Selds.  The 
bordeaux-areeniie  mixture  has  provpd  on  almost  perfect  deterrent  against 
these  insects  also,  whereas  the  arsenit«  alone  has  Iieen  ineffective.  The 
benefits  of  spraying  are  shown  in  figures  3-5. 

III.    DISEASES  OF  SON-PARASITIC  ORIGIS. 


It  is  necessary  to  make  several  applications  of  arsenical  poisons  to  the 
potato  plant  during  June  and  July  in  order  to  give  protection  against  tlie 
potato  beetle.  The  commercial  preparations  used,  paris  green,  london 
purple,  etc.,  are  largely  insoluble.  A  small  per  cent  of  soluble  arsenloiis 
acid  is  always  present  however,  and  it  is  this  whicli  injures  the  potato  foli- 
age. This  poison  rarely  penetrates  the  uninjured  epidermis  to  do  hann,  but 
serious  damage  often  results  when  it  comes  in  contact  with  mutilated  tis- 
sues, such  as  insect  injuries,  rents  in  the  leaf,  etc.  The  tissues  die  and 
blacken  for  some  distance  about  such  iK)ints,  the  resulting  spots  often  re- 
sembling those  caused  by  the  fungus  AUernarIa  Solani.  In  both  cases  it  the 
death  is  slow  the  epidermis  of  the  dying  area  is  thrown  into  a  series  of  con- 
centric folds  or  wrinkles,  giving  a  "  target-board  "   marking  to  the  spot- 

Renifdff.  The  full  benefits  from  arsenical  poisons  can  be  obtained  with 
lighter  applications  of  arsenites  than  usually  are  made  and  such  as  will  cause 
little  or  no  injury  (e.  g.  1  pound  in  100  to  200  gallons  water  or0.12  to  0.06  per 
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cent. )  The  slight  remaining  danger  ie  eliminated  when  lime  is  added  to 
the  areenite,'  or  when,  a§  ie  preferable,  the  arsenite  ie  applied  in  bordeaux 
mixture.  In  such  cases  the  soluble  arsenious  acid  is  made  insoluble  by  the 
lime  and  80  rendered  harmless. 


TKp-bum.  The  disease  we  term  "tip-burn"  is  characterized  by  the 
death  of  the  potato  leaves  at  their  tips  and  mai^ns,  which  portions  dry, 
blacken  and  roll  up  or  break  off.  The  appearance  of  the  dieeaaed  leaves  is 
well  illustrated  in  fig-  f>.  This  trouble  occtira  quite  commonly  throughout 
the  northeastern  United  States  during  the  dry  }iot  weather  of  midaummer. 
In  its  earlier  stages  the  dead  tiseues  are  often  quite  free  from  invasion  by 
fungi,  and  even  in  the  advanced  stages  the  fungi  present  upon  the  dead 
tissues  at  the  tips  or  margins  of  the  leaves  are  chiefly  saprophytea- 

There  may  be  and  frequently  are  early  blight  spots  upon  the  leaves 
suffering  from  tip-burn,  es[iecially  when  the  two  diaeasee  reach  their 
advanced  stages  in  the  latter  part  of  the  season.  As  will  be  explained 
later,  the  early  blight  fungus  is  quick  to  establish  itself  upon  the 
weakened  portions  of  the  leaves,  hence,  if  it  is  present  on  the  plants 
suffering  from  tip-burn,  it  often  attaclcB  the  weakening  tips  of  the  leaves  and 
eo  hastens  their  destruction-  Moreover  the  early  blight  fungus  is  capable 
of  living  as  a  saprophyte  upon  the  dead  tissues  of  potato  leaves  and  doubt- 
less often  appears  in  this  role  first  upon  these  dead  mai^ins,  bnt  once  thor- 
ouEhly  established  it  invades  the  green  tissues  adjoining.  The  saprophytic 
fungi  almost  invariably  found  upon  these  dead  tissues  are  species  of  Clart- 
otporium  and  of  Altemaria.  The  detached  spores  of  this  saprophytic  Biter- 
naria  resemble  so  closely  those  of  the  Altemaria  Solam,  however,  that  we 
were  considerably  puzzled  by  them  until  we  secured  them  in  pure  cultures. 
They  were  then  clearly  distinguishable  by  their  appearance  and  mode  of 
growth'.  The  saprophytic  species  proved  to  be  Altemaria  fatcicnlattt  (C.  & 
E. )  Jones  &  (Irout',  (see  figure  11).  In  artificial  inoculations  made  by  plac- 
ing spores  from  these  cultures  upon  potato  leaves  we  have  been  unable  to 
get  this  AIlemaTia  faeciculata  to  penetrate  living  potato  leaves,  whereas, 


I  In  preparing  tbls  lime  mlxtan.  place  the  parte  ([reen,  or  other  ■neuite.  together  with 
■boot  an  equal  weight  of  (nth  itoTie  line  In  a  pail  of  hot  water,  mix  them  than»KhlT  as 
the  lime  ilacki  and  allow  the  mlilureto  lUada  coupleof  houm  before  applyius.  One 
pound  of  parls  green  prepared  In  this  way,  added  to  loo  galloni  of  water,  la  atrrfng  enough 
to  deatroy  the  potato  beetlcB.  During  the  latter  part  of  the  season  the  parls  gieen  may  be 
added  directly  to  the  botdeaui  nixlDre  In  the  same  pioportion. 

»    See  VI.  Exp.  Sta..  Rpl.  9  (1895).  P- 5';  Torr.  Bol,  Club,  BuL  14  (1S97).  p.  jsj. 
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when  the  Altemaria  Solani  Bporea  were  placod  upon  similar  leaves  the  cliar- 
acteristic  early  blight  spots  appeared  in  a  few  days. 

Tip-bum  ia  not  caused  by  the  attacks  of  parasitic  fungi.  It  ie  rather 
attributable  to  the  unfavorable  conditions  surrounding  the  plant,  especially 
to  the  dry  hot  weather,  with  insuiBcient  water  supply.'  It  is  aggravated 
by  any  other  conditions  which  tend  to  lower  the  general  vigor  of  the  plant, 
such  as  insufficient  food  supply,  and  attacks  o(  insects  itndof  the  early  blight 
fungus.  This  difficulty  has  not  been  observed  lo  any  serious  degree  upon 
plants  until  after  tliey  pass  the  blossoming  period  and  naturally  begin  to 
weaken- 
As  tlie  older  leaves  weaken,  eapecially  the  lower  leaves  of  the  plants, 
the  tissues  of  the  interior  of  the  leaf  iometiineB  develop  dead  spots  sur- 
rounding  fiea  beetle  punctures  or  otlier  injuries-  These  spots  soon  dry  and 
show  distinct  rings  and  bear  a  general  re^mblance  to  the  "ringed  spots'' 
caused  by  paris  green  and  by  the  early  blight  fungus.  They  may  occur, 
however,  in  tlie  absence  of  both  these  causes.  We  believe  Stur^ie  is  right 
in  attributing  tljese  spots  lo  the  effects  of  dry,  ]iot  weather,  and  we  would 
therefore  acsociate  them  with  tip-burn  rather  than  with  the  true  early 
blight- 

I'rereniion.  Effort  should  be  made  to  increase  and  sustain  the  general 
vigor  of  the  plant  by  proper  selection  of  varieties,  preparation  and  cultiva- 
tion of  the  poil,  anil  protection  against  the  attacks  of  insects  and  fungi. 
Theonly  thing  that  can  be  done  in  addition  is  to  Irrigate  in  times  of  ex- 
treme drought.  Irrigation  of  potatoes  is  rarely  practiced  in  the  eastern 
United  States  outside  of  small  gardens.  We  have  seen  marked  benefits 
from  watering  such  garden  plots.  In  the  we8t«m  states,  notably  in  Colo- 
rado, immense  crops  of  potatoes  are  raised  upon  irrigated  land. 

In  the  eastern  states  proper  attention  to  the  accumulation  of  a  store  of 
humus  in  the  soil,  by  tlie  more  frequent  growth  of  clover,  etc.,  will  do 
much  to  reduce  injuries  from  tip-burn.  Hucli  preparation  of  the  soil,  with 
more  frequent  tillage  during  periods  of  drought  and  proper  spraying  with 
bordeaux  mixture,  will  reduce  this  damage  to  a  thing  of  little  practical  im- 
portance. 

S'ln-iculd.  A  very  similar  trouble  is  that  which  is  often  tenned  sun- 
eoald-    This  is  more  common  in  the  southeastern  United  States,  although 


1  Slurgis-  CoDd.  Exp.  Sta..  Rpt.  i8  ('894).  p.  119,  eipruKi  the  opinion  that  "eitrenii 
heat  Slid  dn'ncu  accentuated  by  lack  of  molilurc  In  the  aoil  may  induce  the  death  of 
tiMuea  at  a  dUlance  from  the  rooU  (the  lips  sad  edgei  of  the  leaflets)."  Lademan, 
Cornell  Eip.  Sta.,  Bui.  113I1S96),  p.ijti.dnciibe!!  what  ippcsn  to  be  Ihiidlseueaalt  ocoiti 
lu  hiaatateandaayB  tbal  "potaton  grown  upon  dry  soils,  which  ire  Datunllj  warm  and 
'quick.' are  more  nibjecl  to  the  dlscaae  than  those  growo  In  tnoister  placet  in  the  aame 
field.    ■    •    •    Waleraeema  10  be  Ihe  on*  thing  moat  needed." 
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caf*3  of  it  have  been  observed  in  Vermont.    Galloway  well  characterizea  it 
as  foltowB  :  ' 

"Long-oontiuued  cloudy  and  damp  weather  followed  by  several  hot 
and  bright  days  ia  very  apt  toreeult  in  the  burning  (Bcalding)  of  the  foliage. 
This  is  especially  the  case  on  aoils  carrying  a  comparatively  small  percent- 
age of  moisture.  When  the  weather  is  cloudy  and  damp  the  tissues  of  the 
potato  become  goi^d  with  wat^r  and  this  has  a  tendency  to  weaken  them. 
If  the  sun  appears  bright  and  hot  when  the  leaves  are  in  this  condition, 
there  is  a  rapid  evaporation  of  the  moisture  stored  up  in  their  cells.  The 
evaporation  may  be  faster  than  the  supply  furnished  by  the  roots,  and  if 
this  continues  for  any  length  of  time  the  weaker  and  more  tender  parts  first 
collapse,  then  die,  and  finally  tnrn  brown  and  dry  up."  The  ultimate  ap- 
pearance of  the  foliage  is  so  similar  to  that  described  under  tip-burn  that  it 
is  possible  to  distinguish  them  only  when  the  climatic  conditions  are 
known. 

IV.    DISEASKS  DUK  TO  PARASITIC  FUNGI. 

LATE  BLiiiHT  OR  MILDEW  AND  ROT.   [ I'hiftophtkora  in/citajig  B.  By.) 

Oci-iinmi-^.  It  was  formerly  thought  that  this  fungus  caused  general 
and  eerious  loss  throughout  the  United  States.  The  more  critical  obsen'a- 
tions  which  have  been  made  at  the  various  experiment  stations  and  by  the 
officials  of  the  department  of  agriculture  during  the  last  ten  years  show  that 
its  destructive  occurrence  is  confined  to  a  limited  area  in  the  northeastern 
United  States  and  Canada.  The  outbreaks  south  and  west  of  this  region 
are  so  occasional  and  local  as  not  to  enter  into  the  practical  problems  of 
the  cultivator. 

Preienlwn.  Trial  of  bordeaux  mixture  as  a  preventive  was  first  made  at 
the  Vermont  experiment  station  in  1K89.  The  results  were  so  gratifying  as  to 
lead  to  its  advocacy  as  a  practical  remedy  at  that  time.  Experimental  use  has 
been  made  of  this  and  other  fungicides  each  year  since  and  the  conviction 
has  deepened  that  bordeaux  mixture,  if  intelligently  used,  is  an  almost  per- 
fect preventive  of  the  dreaded  potato  blight.  The  essential  things  are  that  it 
be  applied  as  a  fine  spray  so  as  to  cover  the  upper  surface  of  the  foliage  be- 
fore the  fungus  begins  to  spread,  and  that  the  spray  be  repeated  often 
enough  to  renew  this  protective  coating  as  it  disappears  from  the  action  of 
the  weather  or  growth  of  the  plants.  In  the  blight  intentcd  region  this 
requirey  froni  two  to  three  thorough  applications  during  the  season.  The 
first  of  these  should  be  made  about  July  25,  the  second  in  from  ten  days  to 
three  weeks.  Whether  the  third  is  necessary  or  not  as  well  as  the  dale  of 
its  application  will  depend  upon  conditions  of  weather  and  disease  develop- 

I    Gallowiy,  B.  T..  POUlo  Di»«a8«  tod  Iheir  Tmlmeiit.      V.  S.  Depl.  Agr,,  Firmer*, 
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NOT  SPRAYED. 
Into  Geld.  Sept.  lo,  1691.  (howiog 
ireienliDB  ptayK^hlhoia  injniie*. 
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The  amount  of  gain  as  well  as  the  completeness  of  the  protection 
secured  are  well  shown  by  the  results  of  the  seasons  of  1892  and  1883,  dor- 
i:^  each  of  which  the  disease  was  very  deatructive.    The  results  may  be 

8  follows ' : 


Regidte  of  tprnying,  1S9S.  A  comparative  test  was  made  in  1692  of  twelve 
different  fungicides  to  determine  their  relative  merits  in  checking  the  late 
blight  of  potatoes.  The  work  was  duplicated  upon  different  soils  and  with 
several  varieties  of  potatoes.  AH  the  plants  were  late  enough  to  escape  the 
early  blight  and  remained  healthy  and  vigorous  until  the  warm,  rainy 
weather  of  the  middle  of  August.  Phytophthora  then  began  to  spread  rap- 
idly on  all  the  unsprayed  plots.  Each  of  the  fungicides  tested  was  of  some 
value,  but  none  of  them  equaled  the  bordeaux  mixture. 

The  benefit  from  the  use  of  the  bordeaux  mixture  was  striking.  The 
leaves  of  the  unsprayed  plants  were  dead  by  the  middle  of  August,  while 
those  sprayed  remained  green  and  vigorous  until  the  last  of  September. 
The  appearance  of  the  lield  on  September  10th  is  shown  in  figure  7.  The 
increase  in  yield  from  this  prolonged  life  of  the  vines  and  from  checking 
the  rot  was  great.    The  yields  from  the  plots  shown  in  the  engraving  were  ; 

Soand  markelable  Kotlen  (utxt*  of 

Plots  sprayed  with  bordeaux  mixture..  324  bu.  .1  bu. 

Adjoining  plots  not  sprayed 100    "  23    " 

Gain  from  me  of  liordeaiij:  mi.ilxire,  SS4  bu.  anacre  =  SU  %  increase. 

Seaidtt  of  sprat/ing,  1S9S.  Both  early  and  late  varieties  were  planted  in 
1803,  so  that  the  development  of  the  eariy  blight  as  well  as  of  the  late  blight 
might  be  watched  and  remedies  tested.  The  late  blight  fungus  was  very 
destnictive  during  the  latter  part  of  the  season  and  led  to  much  rot  following 
the  blight.  Owing  to  the  long  continued  and  late  development  of  the  blight 
this  rot  was  not  so  fully  checked  by  spraying  as  it  was  during  1892. 

Rotten  tabcn 


Plots  sprayed  with  bordeaux  mixture 375  bu.  24  bu. 

Adjoining  plots  not  so  sprayed 121    "  150    " 

Giiin  from  the  \iee.  of  horde' iiix  mixturt  SSihu.  an  acre  =  tlO'i-  inereane. 

The  comparative  merits  of  various  forms  and  strengtlis  of  bordeaux 
mixture,  as  well  as  of  fungicides  other  than  this  mixture,  are  discussed  in 
detail  on  page  2'i. 

Selecli'rn  ofseetl  ae  a  prenentive  of  pkytophthiira.  The  conviction  has  grown 
in  our  minds  in  connection  with  the  experiments  that  it  is  possible  by 
means  of  thorough  tprayiag  coupled  inlh  careful  eelection  of  need  to  exterminate 
phytophthora  from  any  locality.    We  believe,  indeed,  that  we  have  at  this 

I    FordetHilnlaccount»i«  Vt.  Elp.Sla.,  Rpli,6  I1B91).  pp.  S7-66:  J  (l8W).  PP41-S1. 
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experiment  Btation  practically  eucceeded  in  doing  this,  but  the  complel« 

demonetmtion  oF  thia  fact  by  field  culture  may  require  Botne  eeasoua  longer. 
All  the  evidence  indicates  that  the  fungUB  ie  propagated  only  in  the 
tuber.  It  is  always  possible  to  secure  seed  tubers  from  fields  which  have 
suffered  little  or  not  at  all  from  the  blight.  If  need  be  seed  potatoes  can  be 
grown  on  elevated  dry  ridges  and  in  dry  sandy  soil,  when  if  they  are  thor- 
oughly sprayed  they  can  be  kept  free  from  the  invasions  of  phytophthora 
under  any  ordinary  circumstances.  If  this  ia  done  the  greatest  source  of 
danger  from  the  fungus  will  be  removed. 

THE  BABi.Y  BLIGHT  OR  LEAF  SPOT  DIBBA8E.  {AUernaria  S^aiii,  [E.  &  M.] 
Jones  &  Grout.) 

Charaelert  mid  ocnirrenre. 
is  is  a  more  recently  ob- 
'ved  fungus  disease  of  the 
tato  and  allied  plants.     In 

attacks  upon  potatoes  in 
)  northern  Unii«d  States 
d  Canada  the  spots  b^in 
appear  in  July  upon  early 
tatoes  and  become  increas- 
;ly  common  and  destrtic- 
e  from  that  time  until  the 
intB  die.  This  fungus 
es  not  ordinarily  attack 
althy,  vigorous  potato 
ives  however,  hence  the 
stnictive  spread  of  the 
iease  does  not  begin  nutil 
f  plants  have  passed  their 
ige  of  greatest  vigor.  This 
eurs  Boon  after  the  blos- 
iiing  period  and  when  the 
intB  are  foriniog  tubers 
pidty,   the  inroads    made 

the  early  blight  at  this 
ne  often  being  very  disas- 
jiis.  This  fungus  does  not 
jick    the  tubers  directly, 

U.  S.  Dipt,  Agr..  Farmtii'  Bui,  15,)  them  to  rot. 

The  appearance  of  the  leaves  affected  by  this  early  blight  is  shown 
in  ^uies  8  and  9.  Figure  9  represents  the  early  stage  upon  a  rather 
young  potato  leaf.    It  will  be  obherved  that  the  siKits  are  scattered  ([uite 
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iireKularly  over  this  leaf,  yet  the  preference  which  the  fungus  has  for 
places  where  the  leaf  is  weakened  in  any  way  ie  shown  by  the  position  of 
•Bevera)  of  the  dead  spots  bordering  upon  or  surrounding  fiea-beetle  punc- 
tares.  It  should  be  noted,  however,  that  the  majority  of  these  fepotB  have 
no  such  relation  to  flea-beetle  punctures  or  other  mutilations  and,  further, 
that  a  majority  of  the  flea-beetle  holes  have  no  spots  bordering  upon  them. 
This  illuBtrat«B  the  fact  that  the  spots  and  holes  have  no  neceasary  relation, 
since  the  fungus  can  penetrate  the  unmutilatted  tissue  of  a  green  leaf ;  also 
that  the  mutilation  of  the  green  leaf  by  flea-beetle  or  other  agencies  does 
not  of  itself  cause  the  spots.  As  the  spots  slowly  enlarge  the  dead  tisBues 
dry  and  thus  shrinking  are  thrown  into  peculiar  folds  which  Eoim  broken 
and  very  irregular  concentric  ringa,  which  have  been  described  as  the 
"target-board"  markings.  These  markings  are  as  yet  scarcely  developed  in 
the  leaf  shown  in  figure  9.  Their  form  in  the  older  spots  is  well  represent- 
ed in  figure  8.  This  leaf  also  well  illuBtrat«s  the  fact  that  in  an  old  leaf  the 
spots  develop  most  destractively  upon  the  parts  having  the  lowest  vitality, 
i.  e. ;  at  the  tips  and  margins,  or  about  mutilations,  though  they  are  by  no 
means  confined  to  these.  As  the  spots  enlarge  they  may  meet  and  fuse  to- 
gether, involving  large  areas  of  the  leaf,  this  enlargement  again  being  most 
rapid  in  the  weaker  tissues-  As  the  tissnes  dry  the  tips  and  margins  oflen 
roll  up,  givingthe  older  leaves  something  of  the  same  appearance  as  those 
killed  by  tip-burn  as  described  earlier.  This  has  lead  to  a  common  con- 
fusion of  the  two  troubles, the  more  so  since  the  two  disordere  very  frequently 
appear  on  the  same  leaf  and  are  mutually  aggravating. 

Remediex.  Tlie  complication  of  this  disease  with  tip-burn  and  inf<eot 
attacks,  together  with  its  frequent  association  with  ph3-tophthora  in  ihe 
latter  part  of  the  season  have  made  difficult  the  determination  of  the  com- 
parative value  of  different  remedial  measures.  Thorough  spraying  with 
bordeaux  mixture  is  the  most  important  measure.  The  date  and  number 
of  applications  must  vary  with  circumstances  but  in  our  experience  theee 
should  be  the  same  as  those  already  outlined  for  controlling  phytophthora. 
Attention  should  also  be  given  to  improved  cultural  condition  as  suggested 
for  the  prevention  of  tip-burn,  that  the  plants  may  be  insured  adequate  suiv 
plies  of  moisture  and  food,  especially  during  the  latter  part  of  their  develoji- 

*   SOLANl. 


Inasmuch  as  this  fungus  has  recently  appeared  in  Europe  and  threatens 
to  become  there  of  a  considerable  economic  interest  the  following  abstract 
is  given  of  our  studies  upon  it. 

This  fungus  was  first  descriljed  by  Ellis  in  American  Nuiurnlist  in  1^82' 
as  occurring  on  potato  leaves.    Its  relation  to  the  now  familiar  early  bliglit 
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of  potatoes  was  first  recorded  b^  Galloway  '  in  1891,  and  later  in  that  year 
and  in  1H92  by  various  other  observers  in  this  country.' 

The  opinion  was  genemlly  expressed  or  implied  by  tlteseobeeneia  that 
the  fungiis  was  tbe  cause  of  the  disease,  although  its  association  with  insect 
injuries  or  an  otherwise  weakened  condition  of  the  leaf  was  constantly 
noted- 


Kipire  g.    EmrEy  MagH  of  >UemirU<<UlckB  (early  blighl)  on  a  young  potato  leaf. 

Chester  stalt'd  in  18SH  tliat  he  made  sueeowful  infections  of  thelea\'es 
■of  tiiinato  plants  with  the  fungus*  and  (ialloway*  states  that  Bpores  sown  on 
healthy  potato  leavi'S  produce  the  characteristic  spots  in  eight  or  ten  days. 


I.  AdelBiilc.Aiutralla.aBi 
Cbciler  in  Del,  Eip.  Sta, 


laloniu  Vl.  Eip.SIa..  RpU.5<  1891),  p.  131  ; 
(1S9J)-  p.  377. 
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Stui^tB  after  reviewing  thiB  evidence  in  1894'  coneidere  that  Clieeter'B 
inoculations,  from  the  manner  in  which  they  were  made,  were  inconcluBive, 
and  that  evidence  was  still  lacking  to  prove  that  the  fungus  waethe  direct  and 
only  cause  of  the  disease.  He  concludee  that  "it  eeems  possible  that  the 
early  blight  of  potatoes  may  be  due  to  the  physiological  effects  of  extreme 
heat  and  dryness  acting  upon  leaf  tissues  at  a  distance  from  the  roots  and 
already  injured  by  predatory  insects,  and  that  tissues  so  injured  are  liable 
to  the  attacks  of  certain  fungi,  which  may  enhance  the  injury."  He  there- 
fore considered  this  fungus  to  Ik  either  a  "partial  parasite  or  a  wound  par- 

Our  own  previous  observations  had  led  us  to  consider  the  fungus  an 
active  disease-inducing  agent,  but  we  recQgniiieil  the  need  of  more  study 
along  the  lines  su^^sted  by  Stu^is,  and  undertook  in  lt<95  to  obtain 
answers  to  the  following  questions  : 

1.  With  what  forma  of  potsto-leaE  injuries  is  the  fungus  AUeruaria 
Soliini  associated  7 

2.  Is  it  poesible  to  produce  diseased  spots  by  inoculating  healthy  liv- 
ing potato  leaves,  growing  under  normal  conditions,  with  eporeslaken  from 
a  pure  culture  of  this  fungus  7 

In  obtaining  evidence  regarding  the  first  point  liundreds  of  potato 
leaves  were  collected  and  examined  from  our  own  fields,  a  lai^  amount  of 
material  collected  at  Burlington  and  other  points  in  Vermont  during  pre- 
vious years  was  re-examined,  and,  finally,  examination  was  made  of  consid- 
erable material  sent  from  the  various  experiment  stations  of  the  northern 
and  eastern  states.  The  results  were  conclusive.  In  all  cases  where  the 
characteristic  early  blight  spots  occurred  in  the  interior  of  the  leaves,  the 
diseased  tissues  were  found  to  be  invaded  by  this  fungus,  and  usually  by 
no  other  in  the  earlier  stages  of  the  disease.  In  the  earlier  part  of  the  sea- 
son (in  July  and  early  August)  many  of  these  spots  plainly  centred  about 
flea  beetle  punctures  or  similar  injuries,  allowing  of  no  doubt  that  the  fun- 
gus gained  entrance  to  the  interior  tissues  at  such  points  of  injiiry,  but 
more  spots  could  be  Eonnd  on  nearly  all  diseased  leaves  which  showed  no 
such  relation  to  insect  or  other  injuries.  The  leaves  which  began  to  spot 
earliest  in  the  leason  were  the  lower,  and,  hence,  older  and  iZ>e  shaded 
leaves  of  the  plants.  There  was  also  an  evident  preference  of  the  fungus 
for  the  weaker  leaves,  and  for  the  weaker  iiortions  of  the  leaves,  i,  e.,  tips 
and  marginal  areas.  As  the  season  advanced  tbe  disease  increased  and  the 
spots  were  no  longer  confined  to  the  lower  or  older  leaves  and  in  a  great 
majority  of  cases  showed  no  relation  to  insect  injuries,  the  small  green 
leaves  at  the  summit  of  the  plant  becoming  peppered  with  Bix>ta  almost  as 
soon  as  expanded.  These  facts  are  in  accord  with  our  observations  in  I8t>3, 
that  "insect  punctures  or  other  injuries  to  the  leaf  offer  a  favorable  starting 


[    Conn.  (Slnte)  Eip.  Sta.,  Rpt.  iS  (1S94).  p.  IJi. 
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point  for  this  fungiis,"  and  that  "this  dieease  does  little  damage  (in  Ver- 
mont) nntil  after  the  planta  bloBSom  and  paaa  their  Bti^  of  greatest  vigor.'" 
The  fungus  iB,  however,  decidedly  more  than  a  wonnd  parasite,  since  it 
attacks  unmutilated  portions  of  living  leaves.  As  it  occurs  in  Vermont  it  is 
well  described  by  a  term  employed  by  Sorauer  of  Berlin,  as  one  of  the  class 
■of  "Pchwaclie-parasiten,"  or  '"weakling  jiaraaites,"  i.  e.,  parasites  upon 
weakly  organisms. 

The  economic  importance  of  the  funguB  is  rather  enhanced  t ban  less- 
ened by  this  fact,  since  the  potato  plant  isordinarily  in  just  such  a  weakened 
condition  throughout  the  latter  portion  of  its  possible  life,  and  it  has  been 
shown  (see  page  5)  that  this  ia  tlie  time  of  the  greatest  importance  in  the 
crop  production. 

In  order  to  secure  answers  to  the  second  iiu(«tion  proposni,  viz  :  as  to 
the  ability  of  the  fungus  to  gain  an  entrance  into  living  potato  leaves,  pure 
cultures  were  started  from  single  spores  of  the  alternaria.  Such  cultures 
produce  spores  verj  sparingly  in  their  earlier  stages,  but  later,  under  favor- 
able conditions  often  sporulate  freely. 

When  the  surface  of  such  a  spore-bearing  culture  was  rinsed  with  water 
an  abundance  of  free  spores  was  obtained  and  at  a  favorable  temperature 
tltese  began  to  germinate  almost  immediately,  (t^flgurell,  1.)  Inocu- 
lations were  usually  made  in  our  investigations  by  applying  some  water 
thus  charged  with  fresh  spores  upon  the  potato  leaf  by  means  of  a  recently 
sterilized  camel's  hair  bnish.  Inoculations  were  repeal*Kily  secured  in  this 
way,  by  our  botanical  assistant,  Mr.  C,  C.  Tracy,  in  which  diseased  spots 
infested  with  the  fungus  appeared  within  three  to  five  days  after  the  appli- 
cation of  the  spores  upon  leaves  which  were  vigorous  at  the  beginning  of 
the  experiment.*  In  most  of  this  work  we  were  obliged  to  use  potato  plants 
grown  in  the  green  house  and  they  were  confined  for  a  short  time  after  the 
inoculation  under  a  bell  jar.  It  is  true  that  a  plant  thus  grown  in  the  win- 
ter in  the  moist  atmosphere  of  the  greenhouse  is  probably  less  able  to  resist 
the  invasion  of  fungi  than  ia  a  similar  plant  grown  out  oE  doors  during  the 
summer  months,  yet  the  conditions  are  not  altogether  unlike  those  existing 
out  of  doors  during  a  ijeriod  of  rainy  weather.     While  the   results   of  these 

I    VI.  E>l>.St«..  Rpl.  6  (iB9i),p.67. 

a  The  most  seriomobsWcleiolbe  process  of  acourinE  inoculation*  Isrlotbedlfflcultv 

of  prevcQliDgtlic  spate*  slTcwn  upon  Ihe  suifacesor  the  leivts  from  drying.  Tlila  was 
overcome  In  some  of  the  eipnlments  by  placing  diihe*  al  sleaming  water  under  Ihe  bell 
jar,  vhile  covering  the  outside  of  the  jar  with  a  lowel  wet  with  cold  water.  Is  others  a  flaik 

terior  of  the  jar  through  a  glass  lube.  A  very  conwnient  scheme  naed  by  Mr,  Gront  was 
to  draw  to  a  fiue  hair-lilte  point  a  glass  lube  of  rather  large  bore.  By  filLlDgthls  tube  with 
water  and  suspending  it  at  an  angle  with  Ihe  minute  orifice  of  the  capillary  end  over  llie 
Jeaf,  aalOHT  dripping  ol  water  reiuUed  which  was  regulated  at  pleasure  so  as  to  replace  the 
water  upon  (he  inoculated  leal  a*  rapidly  as  it  evaporated. 
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inocwiationa  made  by  Mr.  Tracy  during  the  winter  montha  had,  therefore, 
answered  the  second  question  in  a  fairly  satisfactory  manner,  it  seemed 
desirable,  tor  tlie  reasons  given,  to  repeat  the  work  with  planis  grown  out 
of  doors.  Thia  was  done  with  t)ie  assistance  of  Mr.  A.  J.  Grout  during  the* 
i.  The  details  of  a  single  inocnlation  e-\periment  will  suffice. 
In  order  to  force  the  growtli  faster 
and  handle  the  plants  more  conven- 
iently potatoes  were  grown  in  pots, 
starting  thein  in  the  greenhuuee  and 
later  setting  the  pots  in  the  soil  out 
of  doors-  The  plant  in  question  was 
about  one  month  old,  and  in  full 
vigor  (free  figure  10).  The  spores 
were  applied  in  water  with  a  camel's 
liair  bnish,  as  already  described,  to 
one  of  the  younger  leaves  (label  at- 
tached, figure  10)  situated  near  the 
top  of  the  plant  on  the  northeast  side. 
This  was  done  at  7  i-.  m.  There  was 
a  fairly  copious  dew  that  iiiglit.  As 
the  air  was  warm  and  dry  the  nest 
morning  a  large  bell  jar  was  placed 
over  the  plant  and  remained  there 
uulil  evening,  to  prevent  the  thor- 
ough drying  of  the  surface  of  the 
leaves.  Water  was  dropped  from  a 
ntervals  during  this  day  and  also  the 


pipette  upon  the  i 


■cnlnted  leaf  a 


On  the  sixth  day  after  the  application  of  the  spores  small  black  spots 
were  visible  on  the  leaflets.  These  gradually  increa.ied  in  sixe  and  num- 
bers, having  in  alt  ways  the  characteristic  appearance  of  the  typical  early 
blight  spots  caused  by  alternaria,  including  the  "target  board"  markings- 

t>n  the  ninth  day  one  o(  the  smaller  Icadeta,  which  had  a  well  devel- 
oped spot,  was  removed  and  examined.  Upon  the  iip|>er  surface  of  the  leaf 
about  the  middle  of  the  spot  two  large  altemaria  spores  were  found,  which 
had  germinated  freely,  and  several  ot  the  germ  tubes  were   traced   into  the 


Moreover,  the  dead  tist 
fungus  mycelium  agreeing  in  all  its 
all«rnaria.  A  small  portion  of  the  ti 
incd  to  determine  that  there  were  : 
placed  in  a  culture  dish  of  agar.  A  I 
gftn  to  radiatt-  from  it,  which  proved  to  be  Attemaria  Solatii.  Another  leaf- 
let was  removed  on  the  fourteenth  day  after  the  inoculation.     f-:xamination 


s  thoroughly  permeated  with  a 
I  with  the  mycelium  of  the 
lue  fro[n  the  diseased  spot  wiui  exain- 
j  spores  upon  its  surface  and  then 
It  growth  of  mycelinm  soon  be- 
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of  thia  leaf  showed  the  presence  of  aporophores  bearii^;  spores  of  the  alter- 
naria  protniding  from  the  under  surface  of  the  leaf  as  well  as  the  upper, 
thus  completing  a  chain  of  evidence  which  must  satisfy  any  existing  doubts 
ae  to  the  parasitic  habit  of  tliis  fungus. 

Attention  is  further  directed  to  ^ure  11,  2,  which  shows  the  vigorous 
(termination  of  the  alternaria  spores  and  the  mode  of  entrance  of  the  germ 
tubes  into  the  leaf  tidsues,  both  through  the  breatliii^  pores  and  by  direct 
penetration  of  the  outer  walls  of  the  epidermal  cells.  These  drawings  were 
made  from  a  potato  leaf  inixiiilated  five  days  previously.  Once  within 
the  leaf  the  fungus  apparently  finds  little  difficulty  in  making  its  way 
through  and  between  the  cell  walls  in  ail  directions  until  the  tissue  is  tlmr- 
ot^hly  permeated  by  it.  The  production  of  spioreB  is  usually  delayed  until 
the  death  of  the  host  tissues  and  is  rarely  very  abundant  ever.  then.  The 
spores  are  produced  on  sporophores  which  eitlier  push  out  through  the 
breathing  pores  or  break  directly  through  the  outer  walls  of  the  epidermal 
cells,  being  found  in  ({reotest  numbers  on  the  upper  surface. 

Many  spots  infested  by  the  fungus  bear  few  or  no  spores,  however,  and 
rarely  are  many  found.  This  paucity  of  spores  is  somewhat  puzzling  in 
view  of  the  very  vigorous  development  of  the  mycelium.  The  spore 
production  does  not  cease  with  the  death  of  the  leaF  tissues,  however  ; 
this  event  api«arB  rather  to  mark  its  active  beginning.  The  moat 
abundant  sporulatlon  is  always  found  on  the  dead  tissues  of  the  older 
spots.  Moreover,  this  mycelium  retains  its  life  fora  considerable  period  of 
time,  certainly  for  a  year  or  more,  be  shown  by  placing  in  culture  media 
bits  of  old  potato  leaves  infested  with  the  fungus  when  a  vigorous  growth 
of  the  myci^lium  has  followed.  Similar  bits  of  mycelium  from  culture 
dishes,  eight  months  old,  dry  and  hard,  when  placed  in  fresh  culture 
dishes,  resumed  growth  at  once.  It  is  quite  probable,  therefore,  that  the 
mycelium  paspes  the  winter  in  a  resting  condition  in  the  dead  tissues  of  po- 
tato plants  and  produces  spores  again  the  following  season.  The  spores 
likewiaeretain  their  vitality  for  a  considerable  period.  Those  a  year  old  ger- 
minate quite  vigorously,  althougti  we  have  not  as  yet  succeeded  in  inducing 
those  two  years  old  to  grow.  There  seems  little  need  then  to  the  fungus  of 
any  special  resting  stage  or  other  form  of  spore  in  order  succesafully  to 
propagate  it«;lf,  nor  have  we  seeu  indications  of  any  such  condition  eitlter 
on  potato  leaves  or  in  culture  dishes. 


FIGURE   11. 

1.  !>ingle  spore  of  AllemaTia  Solani,  showing  gemi  tubes  from  three 
cells  (a,  etc. )    From  culture  on  prune-agar.     Magnified  280  diametera. 

2.  Two  spores    of    AUemaria  Solani,    germinating  and  penetrating 
surface  of  living  potato  leaf,    d,  Normal  stoma  of  potato  leaf  j  b,  h,  similar 
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Btomata  through  which  the  germ  tubes  have  entered  the  interior  of  the 
leaf ;  c,  germ  tube  penetrating  outer  wall  of  an  epidennal  cell.  Spores 
from  culture  on  prune-agar,  examined  and  drawn  five  days  after  placing 
on  potato  leaf.    Magnified  280  diameters. 

3.  Spores  of  Allernaria  Solani,  showing  peculiar  forme.  Magni- 
fied 140  diameters. 

4.  Spores  of  the  saprophytic  Aliemaria  Jaacimlala  occurring  on 
potato  leaves,  three  mature  and  three  immature.  Central  one  germinating. 
Magnified Q80  diameters. 

5.  Fruiting  branch  of  Allernaria  fascicvlala  from  culture  on  prune- 
agar.    Alagnified  280  diameters. 

G.    Similar  brancbeb  of  AUemariafatciculala.    Magnified  140  diameters. 

In  one  of  these  agar  cultures  which  was  sponilating  freely,  Mr.  Grout 
observed  frequent  cases  where  two  spores  were  clearly  joined  in  pairs,  as 
shown  in  the  accompanying  figures.  The  occurrence  of  these  wpores  in  such 
a  culture  leaves  no  doubt  of  their  identity  ;  moreover  iheir  measurements, 
as  well  as  other  charBCtere,  correspiind  with  the  typical  spore  of  Macrof/mr- 
tum  Solani,  £.  &  M.,  and  do  not  in  any  way  resemble  the  spores  of  the  Al- 
Icmaria  /iiKicalala  previously  described.  They  serve  to  settle  beyond  all 
doubt  the  fact  that  Ma<roi'poritiin  Sol-ini,  must  be  classed  as  an  Allernaria 
and  known  as  AUeniaria  Sulaiii. 


VB  OD  pniDc-agsr.  ahowlng  ipom  borne  In  olenulate  pain 

While  these  experiment;?  were  in  prioress  and  before  their  publication, 
an  article  by  I>r.  Paul  Sorauer  appeared,'  in  which  he  reported  the  destruc- 
tive occurence  of  this  fungus  in  Germany,  and  also  gave  the  results  of  stud- 
ies in  which  he  grew  the  fungus  in  culture  and  alM  made  successful  inocu- 
lations from  these  cultures  upon  living  ptotato  leaves. 

In  this  article  Dr.  Sorauer  describes  and  illustrates  an  Allemarin  form 
of  the  fungus,  and  therefore  changes  the  name  from  Af(icro»/>oriutn  Sotaiii 
R,  &  M.,  to  Allernaria  Solani  Sorauer.  A  careful  coTiiparison  of  his  results 
with  our  own  cultures  convinced  us  that  Sorauer  had  in  hiH  culture  dishes 
the  same  (no  species  of  fungi  which  we  had  diBco\'ered  upon  American 
plants,  viz.,  Alleniaria  faaciciilnta  and  AlUmariu  Solani,  and  the  allernaria 
spores  as  described  and  f^ured  by  him  were  all  the  Altcmnria  fateicutnUi. 
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M'e  advised  him  of  this  fact,  and  he  courteouHly  sent  iia  epecimens  of  the 
pittato  leaves  upon  whicli  his  examinations  were  made.  As  anticipated, 
both  of  the  sttemariaa  were  there  found,  and  Sorauer  has  since  in  corres- 
pondence affirmed  the  correctness  of  our  observations  and  conclusions.  Tlie 
only  published  observation  of  the  altei-naria  form  of  the  parasitic  species 
is  therefore  that  made  by  ourselves' and  the  authority  for  the  name  becomes 
Atlz-maria  Solani  (E.  &  M. )  Jones  &  Gront. 

V.     FUXtilCIDES  FOR  POTATOES. 

The  great  gain  obtained  by  spraying  potatoes  with  the  bordeanx  mix- 
ture have  already  been  stated.  This  mixture  or  some  substitute  for  it  ought 
therefore  to  be  used  in  regularly  spraying  all  potato  fields.  There  are  two 
serious  hindrances  to  the  more  general  use  of  this  fungicide,  however;  first, 
the  tact  that  it  is  insoluble  and  hence  somewhat  more  troublesome  to  apply 
than  it  would  be  if  soluble  ;  and,  second,  that  to  obtain  the  most  effective 
mixture  it  nuist  be  freshly  prepared  as  used.  Trials  of  many  other  fungi- 
-cides  fiave  been  made  at  this  station  in  the  hope  of  finding  a  substitute  not 
iipen  to  these  objections. 


These  trials  have  included  the  following  in  addition  to  the  various 
forms  of  bordeaux  mixture  which  will  be  discussed  by  themselves  later.  The 
.approximate  proportion  of  each  ingredient  is  given  to  100  parts  of   water  : 

Copper-soda  solution  (copper  sulphate  2  parts,  aal  soda  3  parts. ) 

Verdigris  solution  (verdigris  0.6  to  1.2  parts.) 

Ammoniacal  copper  carbonate  (copper  carbonat«  0.1  part,  strongest 
acjua  ammonia  0.8  parts. ) 

Copper  and  anmionium  carbonate  (copper  carbonate  0.25  parts,  am- 
monium carbonate  0..')  parts.) 

Modified  eau  celesi*  (copper  sulphate  1.1  parw,  sal  soda  1.4  parts, 
strongest  aqua  ammonia  0.9  parts. ) 

Copper  carbonate  in  suspension  (copper  carbonate  0.5  parts, ) 

Glue  mixture  (ci>pper  sulphate  0.33  parts,  sal  soda  0.4  parts,  liquid 
glue  0.3  parts. ) 

Copper  chlorid  (0.2  parts. ) 

Sulpbosteatite  (applied  as  dry  powder.) 

Copper  sulphate  (0.1  to  1.  part-) 

Soap  as  an  addition  to  various  of  these. 

Molasses  as  an  addition  to  various  of  these. 
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The  trinle  of  some  of  the  more  proinisiog  of  these  h&ve  been  extended 
over  several  yeara,  but  all  have  proved  decidedly  inferior  to  bordeaux  mix- 
ture- The  only  one  which  has  at  all  approached  this  mixture  in  the  pro- 
tection it  afforded  is  the  modified  eau  celeste.  This  ie,  however,  consider- 
ably more  expensive  than  is  the  bordeaux  mixture,  is  liable  to  injure  the 
foliage  unless  used  with  care,  and  it  has  in  no  case  equaled  the  mixture  as 
a  fungicide.    This  latter  fact  is  illustrated  by  the  following  figures: 

Yield  ortubCT*  Id  t»ibcl> 


TRIALS   OP   VABiOl^S   FORMS   OP  noRDBAUX    MIXTURE. 

A  large  number  of  experiments  with  the  bordeaux  mixture  of  \-arying 
strengths  and  prepared  by  divers  methods  have  been  made  during  these 
ten  years.  These  have  included  comparative  trials  of  the  mixture  in  vary- 
ing degrees  of  concentration  and  made  with  different  proportions  of  lime  ; 
the  freshly  made  mixture  haa  been  compared  with  that  which  lias  been 
allowed  to  stand  some  time  after  preparation ;  trials  liave  been  made  of 
mixtures  in  which  the  two  chemicals  were  brought  into  combination  in 
varying  degrees  of  concentration;  a  prominent  place  has  also  been  given  to 
commercial  bordeaux  mixtures  and  to  the  dry  forms  or  bordeaux  powders- 
Without  eiitering  into  wearisome  details,  the  more  important  conclusions 
may  be  summarized  aa  follows  : 

An  excepts  of  lime  beyond  that  necessary  to  neutralize  tlie  copper  sul- 
phate does  not  appreciably  increase  the  value  of  the  mixture.  For  practi- 
cal purposes,  however,  we  recommend  the  use  of  a  cert^n  excels  of  time, 
vis.,  2  parts  of  lime  to  3  parts  of  copper  sulphate. 

The  more  concentraied  the  mixture  the  more  complete  has  been  tlie 
protection  afforded  by  it,  butamedlum  strength  (Ij  pounds  or2^  copper 
sulphate,  +  1  pound  or  l.S^ir  lime,  +  10  gallons  water)  has  proved  beet 
suited  to  practical  field  operations.  This  is  best  when  made  byquicfcly 
uniting  the  diluted  solutions  of  the  two  ingredients  (cOppcr  sulpliate  and 
lime),  and  it  deteriorates  upon  longstanding.  Mixtures  made  by  using 
concentrated  solutions  of  either  or  both  ingredientp,  mixtures  which  have 
stood  for  some  time  so  that  the  precipitate  has  settled,  and  concentrated 
commercial  mixtures  are  all  inferior  in  mechanical  properties,  tend  to  set- 
tle more  quickly,  are  impossible  of  uuifomi  application  and  do  not  adhere 
to  the  foliage  as  well  as  do  freshly  and  properly  made  mixtures. 
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Bordeaux  powdere,  either  applied  dry  or  as  carried  in  water,  have 
given  decidedly  inferior  protection  to  the  foliage  as  compared  witli  the 
usual  or  wet  forms  of  the  mixture. 

The  baais  for  these  conclusions  lies  to  a  considerable  degree  in  obBerva- 
tiona  made  upon  the  condition  of  the  foliage  during  the  variouB  seasons 
when  they  were  undergoing  trial.  It  is  partly  a  matter  of  the  yields  of 
tubera  obtained  from  trial  plots.  The  following  figures  will  serve  as  exam- 
ples of  the  latter  and  are  fairly  representative  of  othere  to  which  we  cannot 
give  apace  : 

Yield  Id  buibcli  per  scr« 

In  1895,  three  applications : 

Standard  bordeaux  mixture 389  87 

■Old  miiture,  after  2-6  weeks  standing. .122  112 

Bordeaux  powder,  applied  dry 235  182 

■Check,  no  fungicide 219  168 

Yield  bDihel 

In  isae,  three  applications :  v"  ■"* 

Mixture  containing  2  parts  lime  to  3  parts  copper  sulpliate 109 

1    "       "     "  3    "  "  "        Ill 

(This  diaerctice  la  wllhia  tb«  llmH*  o(  tcM  nriBtiOD.) 
In  1896,  two  applications : 

Standard  bordeaux  mixture,  freshly  made 186 

dmniercial  mixture,  bought  in  concentrated  form  and  diluted...      159 

Laboratory  studies  with  bordeaux  mixtures  prepared  in  various  ways  have 
also  shown  striking  differences, especially  inthe  rate  at  which  the  precipitate 
settles.  (Fig.  13.)  Thus  when  a  mixture,  properly  and  freshly  made  from  di- 
luted ingredients,  quickly  united,  wasplaced  in  aglass  cylinder,  it  was  found 
that  upon  standing  one  hour  the  precipitate  had  settled  so  as  to  leave  but 
4^  of  the  column  of  liquid  clear  ;  whereas  a  cylinder  cont^ning  mixture 
prepared  by  uniting  concentrated  solutions  of  the  ingredients  settled  in  one 
hour  BO  as  to  leave  b2'/r.  of  the  column  of  liquid  clear.  A  mixture  properly 
made  and  allowed  to  stand  for  two  weeks,  when  thoroughly  agitated  and 
allowed  again  to  settle,  showed  50^  of  the  column  of  liquid  clear  at  the 
«nd  of  one  hoar.  It  is  believed  that  the  greater  value  of  the  properly 
made  inixture  is  attributable  to  its  superior  mechanical  composition. 
Swingle'  has  shown  that  in  freshly  and  properly  made  bordeaux  mix< 
ture  the  precipitate  consists  largely  of  precipitation  membranes.  These 
are  often  in  the  form  of  small  cells,  of  which  the  membranes  are  very  thin, 
And  to  this  condition  is  attributed  the  bulkiness  of  the  precipitate  and  its 
slowness  in  settling.    Concentrated  solutions  tend  to  form  thick  and  diffi- 
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cultly-  permeable  membranes  and  more  closed  cells  nhich  8er\'e  to  delay 
the  reaction.  After  a  few  days  tlie  precipitate  becomes  leee  bulky  and  con- 
sists largely  of  crystals  iQst«ad  of  precipitation  merabranes- 


VI.     DATES,  METHODS  AND  COST  OF  SPRAYING  POTATOES. 

DATS    ASI>   NirjlBEB  OP   APPLICATIONS. 

Oar  conclusions  as  a  result  of  nine  y«'ars'  observation  are  that  the 
date  and  number  of  applications  necessary  to  the  best  results  cannot  be 
foretold  with  certainty,  as  they  vary  from  season  to  season  even  in  the 
same  locality,  and  must  vary  considerably  under  different  climatic  and  cul- 
tural condilions.  The  following  directions  cover  the  case  ne  nearly  as  may 
be  for  the  northeastern  United  .States  : 

'  It  is  presumed  that  the  plants  will  be  kept  free  from  the  potato  beetle 
in  the  earlier  stages  of  their  developmeiit  by  the  proper  use  of  arsenites. 
The  first  application  of  the  bordeaux-aisenite  mixture  should  be  made 
during  or  just  after  the  bloasoroinf;  period.  This  means  about  July  1  to 
August  1,  in  moat  cases.  A  second  application  should  follow  in  about  two 
weeks  after  the  first.  Whether  a  third  application  be  made,  and  its  date  if 
made,  must  depend  upon  conditions  of  weather,  insects  and  disease.  Un- 
less phytopthora  is  present  and  persistent,  two  applications  will  usually  give 
adequate  protection. 


The  satisfactory  and  economical 
.  application  of  the  mixture  upon  the 
plants  has  proved  a  serious  and 
practical  difficulty.  It  cannot  be 
done  without  the  use  of  a  puuip 
capable  of  forcing  the  mixture 
through  a  proper  spray  nozzle.  The 
verniorel  nozzle,  especially  in  the 
double  (Fig.  14)  or  triple  forms, 
gives  the  best  spray  and  we  prefer 
it  Cor  use  in  most  cases.  "With  the 
special  cart  sprayer  (illustrated  in 
Figs,  le  and  17)  we  use  the  calla  nozzle.  This  is  cheaper  and  simpler  in 
construction  and  throws  a  more  lit^eral  spray,  although  not  quite  so  fine  as 
that  of  the  verrnorel. 

There  are  6\e  stylea  of  pump  from  which  to  choose. 
The  buekei  pump  (cost  $2  to  $8).    This  is  the  cheapest  spraying  outfit 
obtainable  and  can  tje  arranged  to  do  excellent  work,  but  is  suitable  only 
for  email  gardens. 
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The  i-napeaek  pump  {cost  $10  to  $15),    Thia  is  very  useful  and  a 
tory  for  small  plota  and  experimental  purpoees,  but  cannot  be  recom- 
mended where  there  ie  over  one  acre  to  be  sprayed. 

Tlif  barrel  pump  (coat  $7  to  $20).  Thia  ia  the  moat 
generally  useful  spraying  apparatus  yet  devised.  There  are 
a  lai^  number  ot  patterns  on  the  market  from  which  to 
chooae.  Such  a  pump  is  suited  to  spraying  all  other  cropa 
and  fruit  trees  as  well  as  potatoes.  For  work  iu  the  potato 
■  field  there  are  two  chief  ways  ot  using  the  barrel  pump. 
5The  simplest  consists  in  carrying  the  barrel  through  the 
field  in  a  wagon  while  one  or  two  persons  walk  and  direct 
the  spray  nozxles  (figure  16,  above.)  About  six  to  eight 
rows  may  thus  be  covered  at  each  time  of  crossing  the  field. 
It  the  potatoes  are  planted  with  reference  to  the  operation, 
this  metliod  is  entirely  practical  and  satisfactory  and  repre- 
sents the  leaet  possible  outlay  far  apparatus. 

A    somewliat  more   elaborate  and  more  expeditious 
method  is  shown  in  the  lower  half  of  figure  16.     Here  the 

same    barrel-pump    is    mounted  on    a  two-wheeled  cart. 

oiSt^NM^e,  The  wheels  are  set  six  feet  apart  so  as  to  straddle  two 
rows  while  the  horse  walks  between  them.  From  two  to  tour  rows  are 
sprayed  at  once  by  thia  apparatus  and  five  to  ten  acres  a  day  are  easily 
covered  by  two  men  and  one  horse.  In  order  to  protect  the  vines  a  guard 
rod  is  placed  in  front  of  each  wheel. 

In  large  fields  there  is  sometimes  economy  in  the  use  of  a  geared  pump, 
to  be  operated  by  horse-power.  One  ot  the  most  useful  and  economical 
types  of  these  which  has  come  under  trial  by  us  ia  shown  in  figure  17. 

COST  OF  SPBAVING    POTATOES. 

Bordeaux  mixture,  as  we  use  it,  costs  about  0.8  cents  a  gallon.  The 
aim  is  to  apply  from  150  to  200  gallons  an  acre,  if  two  applications  are 
made  about  300  gallons  are  useil,  while  three  applications  require  about  500 
gallons. 
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Figure  17.    THE  SPAULDINQ  GBARKD  PUMP. 

'  men  with  one  hor^e  will  mako  and  apply  the  mixture  to  flveacree 
a  day.  Allowing  $3.-5<>  as  their  ue^b,  this  mnkea  the  coet  70 
acre  ent'h  application.  The  cost  of  spraying  properly  during  the 
thet)  becomes  ns  follows  : 


■  ppliei 


Three 
appliclioDi 


300  to  500  gallons  bordeaux  mixture $240 

niixl 
els  a 
gain 

$+.00 

$3.80 
Inasmuch  as  the  average  increase  from  Ihe  use  of  the 
late  potatoes  during  tlie  pn.st  nine  years  lias  been  1T:1  bush 
in  tlie  average  4.>  cents  a  bushel  or  $70.8-5,  the  financial 
ing  is  a  large  one. 

$6.10 
;ure  upon  our 
n  acre  worth 
1  from  spray- 
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BULLETIN  NO.  73  :    THE  TREES  OF  VERMONT 

Bt  Anna  M,  Ci.ark' 
INTRODUCTION 

The  following  account  aims  to  include  the  native  and  spontaneous 
trees  ot  the  et(it«,  toother  with  brief  mention  of  such  others  as  are  com- 
monly cultivated.  It  is  primarily  addressed  to  readers  who  have  little  or 
no  botanical  training,  but  who  may  wish  to  leam  the  names  of  the  trees 
and  the  cbaractere  by  which  they  may  be  recognised  as  well  as  the  main 
facts  ae  to  their  occurrence  and  distribution  in  the  stat«.  It  is  believed 
that  the  drawii^s  and  simple  keys  accompanying  the  t«xt  will  make  this 
poeaible  to  all. 

It  has  for  some  time  been  evident  that  such  a  publication  would  be 
widely  welcomed.  A'ermont  is  a  richly  wooded  area.  Much  of  its  wealth 
is  directly  or  indirectly  dependent  upon  its  foreete.  Its  growing  fame  ae  a 
region  of  summer  homes  ie  largely  because  of  its  attractive  trees  and  forest 
areas.  Moreover  Yennont  is  peculiar  in  that  the  tree-covered  areas  are  on 
the  increase.  It  is  well  that  this  is  bo,  for  trees  of  the  right  kind  are  the 
most  profitable  crop  that  eon  be  grown  on  a  considerable  portion  of  the 
hills  and  mountains  of  tiie  stale.  The  fact  that  this  is  being  more  emphati- 
cally taught  by  the  board  of  agriculture  and  more  commonly  accepted  asa 
guiding  principle  by  tlie  farmers  of  the  state  promises  well  for  improved 
methods  of  farm  and  forest  management  during  the  present  generation  and 
for  more  valuable  lands  to  be  inlierited  by  the  next. 

The  intelligent  fostering  of  this  tree  growth  and  the  appreciation  of  its 
beauty  ae  well  ae  of  its  value  is  in  a  considerable  measure  dependent 
upon  discriminating  acquaintance  with  the  different  kinds  of  trees  found 
in  our  forests.  Few  realize  how  man;  kinds  there  are.  Within  easy  walking 
distance  of  the  University  at  Burlington  there  occur,  native,  or  spontan- 
eous sixty  kinds  of  trees.  There  is  a  greater  variety  of  trees  in  the  Cham- 
plain  valley  than  in  the  interior  of  the  state,  yet  the  number  of  kinds  to 
be  found  in  any  natural  forest  of  limited  area  will  be  a  pleasing  revelation 
to  one  exploring  it  thoroughly. 

It  is  especially  to  the  children  of  Vermont  and  to  the  teachers  of  these 
children,  either  at  home  or  in  school,  that  it  ie  hoped  this  publication  will 
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prove  most  iaterasting  and  most  useful.  A  f&miliar  acquaintance  with  the 
common  trees  and  other  plants  of  the  neighborhood,  together  with  their 
general  characters  and  uses  should  be,  and  before  long  will  be,  an  essential 
part  of  the  education  of  every  school  boy  and  school  girl. 

Each  should  learn  to  recognize  so  many  of  the  trees  as  occur  commonly 
in  his  vicinity  by  leaf,  fruit  or  bark.  Nor  will  this-be  found  very  difficult 
if  some  study  is  given  to  the  following  pages. 

The  use  of  technical  botanical  terms  has  been  avoided.  It  is  realized 
that  this  has  in  some  cases  been  attended  by  a  loss  of  precision,  but  the 
la^er  gains  must  outweigh  such  minor  losses.  In  all  cases  the  drawings 
are  intended  to  supplement  the  keys  and  descriptions.  They  were  core- 
fully  made  to  scale,  and  the  reduction  from  natural  size  is  indicated  by  the 
accompanying  fraction.  Thus  white  pine  x  i  indicates  that  the  illuetration 
shows  the  parts  of  this  pine  one-half  natural  size. 

It  is  highly  desirable  that  there  should  be  greater  uniformity  in  the 
popular  use  of  plant  names  and  especially  of  the  names  of  trees.  In  order 
to  bring  this  about  Mr.  G.  B.  Sudwortb  recently  prepared  a  list  of  the  pre- 
ferred English  names  of  the  trees  of  the  United  States  (U-  S.  Dept.  Agr., 
Div.  Forestry,  Bui.  17).  The  usage  of  this  article  is  in  accord  with  Sud- 
worth's  recommendations  and  teachers  are  urged  to  follow  it.  Names, 
otherthon  the  picferred  one,  which  may  be  commonly  used  in  the  state 
are  included  in  parentheses-  The  iMin  names  are  in  general  those  of  Sar- 
gent's Sylva  of  North  America.  Where  these  differ  essentially  from  those 
of  the  botanical  manuals  in  common  use  in  the  state  the  synonyms  are 
added. 

A  practical  difficulty  was  met  in  the  deciding  exactly  what  to  include 
under  the  name  tree-  Nature  makes  no  sharp  distinction  between  trees 
and  shrubs.  Professor  Sargent  in  the  Sylva  of  North  America  considers  as 
trees  all  woody  plants  which  grow  up  from  the  ground  with  a  single  sten), 
excluding  all  such  as  habitually  branch  at  the  ground  into  a  number  of 
stems.  It  did  not  seem  expedient  to  follow  exactly  these  lines  in  the  pres- 
ent publication.  It  may  be  useful,  however,  to  add  the  names  of  the 
species  native  to  Vermont  which  are  included  as  trees  by  Professor  Saigent 
In  this  Sylva,  but  which  are  not  described  in  the  following  pages : 

The  conunon  juniper  Junipenu  eommunit ;  four  willows,  Salix  dUcolor, 
S.  roitrata,  S-  hmgifoiia,  S-  lucida  ;  witch  hazel,  ITamamtlu  llrgmiatia ;  two 
sumachs,  Rkug  typhcna  and  R.  copaMina  ;  flowering d(^ wood,  Cormuflorida; 
moontain  laurel,  Kalmia  latifolia  ;  great  rhododendron,  Shododtndron  mon- 
mum  ;  sheepberry,  Viburnum  leiilago ;  henT  <mV,  querau  Uleifolia. 

Much  help  was  received  in  the  preparation  of  this  article  from  Sargent's 
Sylva  of  North  America  and  from  Emerson's  Trees  and  ShrubBofMaBBchu- 
settB.  The  first  complete  diKnseton  of  the  occurrence  and  distribotion  of  the 
trees  in  the  state  is  found  in  Oakes'  list  of  Vermont  plants,  published  in 
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Thompaon's  Natural  History  of  Vennoot  in  1842-  A  eupplemeut  to  tliia 
was  prepared  by  Frofeeeor  Joseph  Torrey  in  1853,  Professor  Perkins  again 
Eummarizedtheavailablejnformationin  tiisFloraofVenno&t  in  1887.  The 
forest  flora  of  the  Connecticut  valley  was  well  discussed  bj'  Flint  and  Jesup 
in  their  Trees  and  Shrubs  of  New  Hampshire,  1891.  The  information  fur- 
nished in  the  above  lists  has  been  freely  drawn  upon. 

C.  G.  Pringle  very  thoroughly  explored  the  forest  areas  ot  the  Cham- 
plain  valley  and  of  northern  Vermont  some  twenty-flve  years  ago.  More 
recently  this  work  has  been  continued  by  several  botanists.  It  is  not  ex- 
pedient here  to  mention  the  contributions  of  all,  but  credit  must  at  least  be 
given  to  those  of  President  Ezra  Brainerd  regarding  the  Bora  of  Addison 
county,  of  Dr.  A.  J.  Grout  regarding  that  of  Windham  county  and  ot  W.  W, 
Eggleston  regarding  that  of  Rutland  county,  Mr.  Eggleston  has  in  addi- 
tion made  several  trips  through  Bennii^ton  county  and  has  also  explored 
parts  of  the  extensive  forest  areas  of  Essex  county,  thue  adding  much  to  the 
accuracy  of  the  information  regarding  each  of  these  regioue.  As  a  result  it 
is  believed  that  the  general  facts  concerning  the  distribution  of  the  trees  of 
the  state  are  fairly  well  understood  and  the  attempt  has  been  made  to  sum- 
marize these  in  the  present  list.  There  is  still  opportunity,  however,  for 
the  botanical  exploration  of  the  forests,  especially  in  the  southern  and  the 
northeastern  portions  of  the  state  and  it  is  hoped  that  £uch  imperfections 
as  exist  in  this  publication  may  be  a  stimulus  in  this  direction. 

The  preparation  of  the  drawings'  and  of  the  original  manuscript  was 
made  by  Miss  Clark  in  connection  with  the  botanical  studies  of  her  senior 
year  at  the  University  of  ^'ennont  ( 1897-8),  The  publication  was  delayed 
a  year  and  a  halt  and  the  rarpid  increase  in  knowledge  of  the  state  flora 
during  this  period  made  some  revision  necessary.  Mr.  Clifton  D.  Howe 
had  immediate  chai^  ot  this  revision  and  ot  the  final  preparation  of  the 
matter  for  the  press.  Mr.  W.  W.  li^leston  contributed  much  to  the  value 
of  the  publication  by  carefully  revising  and  editing  the  statements  concern- 
ing the  occurrence  and  distribution  of  the  species,  especially  as  rt^rds  the 
Connecticut  valley  and  southwestern  Vermont,  Professor  F.  A.  Waugh 
furnished  the  statements  about  the  cnltivat«d  plums  and  cherries  and  aided 
in  other  ways. 

Thanks  are  due  President  Ezra  Brainerd,  Professor  F.  A.  Balch,  Rev, 
J.  A,  Bates,  and  other  members  of  the  Vermont  botanical  clnb  who  have 
kindly  offered  suggestions  and  read  proofs, 

L.  E.  JONES. 

I  The  drawing  illustrating  the  balum  Gr  wai  made  by  MJu  Ella  K.  Herrlek. 
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THE  TREES  OF  VERMONT 


{'}  Indteklei  Introduced  ipedei  IK 

Pimt  FAMILY 

Scotch  pine  (t) 

Auelrian  pine  (f) 

White  pine 

Bed  pine 

Pitch  ^ine 

Jack  pine 

Tamarack 

Black  spruce 

Bed  eprnce 

While  epruce 

Norway  Bpruoe  (f) 

Colorodo  Dlue  epruce  (t) 

Hemlock 

Balsam  fir 

Arbor  vitae 

Bed  jnniper 
Walnut  family 

Battemat 

Black  walnut  (t) 

Bitternut  hickory 

Shellbark  hickory 

Hgnut  hickory 
Willow  family 

Black  willow 

White  willow  (") 

Ctack  willow  (•) 

American  aspen 

Lar^etooth  aspen 

Balm  of  gilead 

Cottonwood 

White  poplar  (') 

Lombardy  poplar  (*) 

White  bireh 

European  white  birch  (t) 
Paper  birch 
Yellow  birch 
Sweet  birch 
Hornbeam 
Blue  beech 
Oak  family 

Chestnut 
White  oak 

Chestnut  oak 
Chinqua[)in  oak 
Dwarf  chinquapin  oak 
Swamp  white  oak 
Red  oak 
Scarlet  oak 
Yellow  oak 
Elm  family 

Slippery  elm 

While  elm 

Cork  elm 

English  (cork]  elm  (t) 


r  JpOBtWMMU ;  (t)  M 


Scotch  (weeping)  elm  (t) 
Hackberry 

MULBKRRY  FAMILY 

Bed  mulberry 

White  mulberry  (•) 
Magnolia  family 

Tulip  tree 
Laurel  family 

Sassafras 
Platibtreb  family 

Sjcamore 
Rose  family 

Apple  (•) 

Pear(t) 

Crab  ai^le  (t) 

Mountain  aeh 

Elderleaf  mountain  aeh 

European  mountain  aeh  (•) 

Serviceberry 

Scarlet  hawthorns 

Longapine  hawthorn 

Dotted  hawthorn 


Wild  red  cherry 
Choke  cherry 
Black  cherry 
Garden  cherries  (t) 
Garden  plums  (t) 

PUISE   FAMILY 

Locust  (*) 
Honey  locust  (t) 
Cotfeetree  (t) 

MAPbR  FAMILY 

Mountain  maple 
Striped  maple 
Sugar  maple 
Black  maple 
Silver  maple 
Bed  maple 
Norway  maple  (t) 
Boxeltfer 

Horse  chestnut  (t) 
Buckeyes  (f) 

BUCKTHORW  FAMILY 

Buckthorn  (•) 
Linden  family 
Basewood 

DoaWOOD  FAMILY 

Sour  gum 

OLr\B  FAMILY 

Black  ash 
White  ash 
Bedash 
Green  ash 

BiGNONIA  FAMILY 

Catalpas  (t) 
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PINE  FAMILY 

TBI  PINES 

The  pines  are  the  largest  and  moat  useful  group  of  treea  included  in  the 
great  cone-bearing  family.  There  are  in  the  eastern  United  States  nine  dif- 
ferent apeciee,  four  o(  which  are  found  in  Vermont. 

The  pines,  like  the  other  trees  of  this  family,  produce  their  seeds  in 
cones.    The  pines  are  peculiar,  however,  in  that  their  cones  require  two 
years  for  maturing.    The  flowers  also 
\        \       I  ^^^  **'^  *'''™   **'  cones,   the  pollen- 

'        '  bearing  and  the  seed-bearing  clusters 

beii^  separated,  though  both  may  be 
found  on  the  same  tree.  The  yellow 
pollen  matures  in  May,  when  it  is 
scattered  in  great  abundance,  to  be 
borne  to  its  destination  by  the  wind. 
Most  of  the  seed-bearing  cones  develop 
on  the  upper  branches,  and  the  nut-like 
seeds  escape  from  them  during  the  sec- 
/  y  yy  ond  autumn.    The  empty 

//  j^  jf         cones  with  opened  scales 

a  /v  ii**'^**'^      may  thereafter  cling  to  the 

'"  £/  .^^^^  tree  for  some  time  or  they 

•  may  soon  fall. 

The  leaves  of  all  the 

evergreens     cling    to  the 

branches     several    years. 

piNB  LEAF  CLUSTERS  The  Icaves  of  the  white 

..«.=h;b.G™,;=,R«i,d.whi...  Aiix«         pi^^    f„^  ^xKn^\^,    drop 

when  they  are  three  or  tour  years  old.  The  arrat^oaent  of  the  leaves,  or 
needles,  in  clusters  of  from  2  to  5,  with  the  base  of  each  cluster  encased  in  a 
delicate  sheath,  offers  a  simple  means  of  distinguishing  the  species. 

LeaTH  5  in  nch  cliuter While  Pine 

LciTttj  In  each  clDiter Pitch  Pise 

Lenvci  >  la  each  cloMct 

I.n*«>  4  to  6  Inchea  lon^ Ked  Pine 

L«T«  I  or  i}j  Inchea  lon^. OnjFlBe 

I-ntfod'ueti  tptau. — Two  European  pines  are  sometimes  planted  as  or- 
namental trees  in  Vermont,  the  Austrian  and  the  Scotch.  The  Scotch  [due 
has  leaves,  2  in  a  cluster,  2-4  inches  long,  flat  and  of  a  bluish-white  hue. 
The  Austrian  pine  has  dark  green,  slender,  rigid  leaves,  2  in  a  cluster,  4-6 
inches  loi^. 
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wflin  PINS.     P'mui  SrobuilAnn. 
The  while  pioei  growing  as  it  sometimes  does  to  the  immense  height 
of  two  hundred  feet  or  more,  was  one  of  the  loftiest  trees  of  the  primeval 

New  England 
forest.  Lum- 
bermen have 
removed  most 
of  the  patri- 
arche  and  only 
the  yoQiigBr 
trees  common- 
ly remain.  The 
apeciee.thougli 
widely  scatter- 

WHiTK  PINK  most     abund- 

Champlain  and  Connecticut  valleys.  The  slender  lustrous  leaves  are  borne 
in  close  clusters  and  give  a  beauty  and  delicacy  of  foliage  poeaessed  by  no 
other  pine. 

The  white  pine  takes  its  name  from  the  color  of  its  wood,  which  is  soft, 
easily  worked  and  is  much  used  in  all  kinds  of  light  woodwork.  It  is  ee- 
pecially  sought  for  inside  house  finishing.  It  ie  one  of  the  most  valuable 
and  most  rapidly  growing  timber  trees  in  the  state.  The  renewal  of  tbe 
pine  forests  should  therefore  be  encour^ed. 

RExt  piNB  {NORWAY  pine).   PiniM  TeHnota  Ait. 

The  red  pine  is  much  less  common  in  Vermont  than  the  white  pine. 
Scattered  groups  or  small  groves  of  it  occur  on  the  dry,  rocky  headlands  of 
lake  Champlain  and  it  may  be  found  in  similar  soils  in  the  river  valleys 
throt^hout  tbe  state,  although  it  is  less  frequent  in  the  southern  portions- 
Itfl  heavier  clusters  of  foliage  with  long  leaves  in  pairs,  serve  to  make  its 
recognition  easy.    The  cones  are  about  two  inches  long  at  maturity. 

Tbe  name  red  pine  is  appropriate  both  because  of  the  pate  red  color  of 
the  heart-wood  and  the  distinctly  reddish  cast  of  the  bark.  This  species 
docs  not  grow  in  Norway  or  elsewhere  in  Europe,  and  it  is  said  that  it 
received  the  name  from  the  town  of  Norway,  Maine,  The  name  Norway 
pine  has  so  little  fitness  as  applied  to  this  tree,  and  is  so  evidently  mislead- 
ingthat  its  use  is  to  be  discouraged. 

The  I^tin  name  si^ests  a  resinous  wood,  but  in  fact  it  ia  less  so  than 
either  of  the  other  pines.  The  wood  is  light,  hard,  close  grained,  and  is 
largely  used  for  bridge  and  building  timbers.  The  picturesqneness  and  in- 
dividuality of  the  red  pine  commend  it  for  wider  use  as  an  ornamental  tree. 
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PITCH  piWE.      Pinug  rigida  Mill. 

The  pitch  pine  ia  one  of  the  more  Bouthem  apeciee,  Hnd  is  nearly  at  its 
northern  limit  in  Vermont.  The  pinee  all  flourish  in  light  soils,  bat  the 
pitch  pine  aeema  to  thrive  beat  in  dry  barren  sand  plains.  In  snch  locations 
it  occurs  abundantly  in  the  northern  parts  of  the  Champlain  valley,  es- 
pecially along  the  lower  courses  of  the  Winooski,  Lamoille  and  MiBsisqaoi 
rivers.     It  is  also  scattered  along  the  Connecticut  river  valley. 

"  In  suitable  places  it  (onns  densegrovee  ot  araalltrees,  forty  to  sixty  feet 
in  height.  The  individual  trees  aie  aometimea  picturesque  but  not  graceful 
or  otherwise  very  attractive  in  appearance.  The  branches  of  even  the 
smaller  trees  mature  numerous  cones,  which  are  long  persistent.  They  ore 
about  two  inches  long  and  have  the  scales  tipped  with  sharp  recurved 
prickles,  a  character  which  may  aid  in  the  reci^nition  of  the  apeciea. 

The  wood  is  hard  and  resinous.  Turpentine  and  tar  were  formerly  ob- 
tained from  it  in  New  England.  This  resinous  quality  adds  to  its  value  as 
a  fuel  and  for  kindling  wood.  This  is  the  principal  use  made  of  it  at  pres- 
ent. 

JACK     PINB     (Ol 

The  gray  pine  is  the  smallest  of  the  Vermont  piues  with  sprawling 
habit  and  short  stout  leaves,  giving  the  tree  a  bristly,  stunted  appearance. 
Its  characteristic  conea  are  pointed  and  curved  toward  the  main  ^is  of 
the  stem,  often  partially  encircling  it.     The  gray  pine  is  a  northern  apeciee 
extending  to  the  Arctic  region,  and  the  line  of  its  southeastern  limit  passes 
through  northern  Vermont.   It  is  one  of  the  rarest  of  our  trees,  and  but  few 
specimens  are  known  to  occur  in  the  state.    Mr.  Kowland  £-  Robinson 
of  Ferrisburgb  discovered  a  small  grove  of  it  in  I860.      Scattered  trees 
have  since  been  found  in  Monkton,  Starksboro  and  Fairfax.     It  probably 
occurs  in  other  places  in  northern  Vermont.    The  remaining  trees  should 
be  eoDght  out  and  apa'red  becauae  of  tbeir  scientific  interest. 
TAMARACK   (hacmatace,   labch).     Larix   inrtdna  (Du   Roi),  Koch.,  L. 
AmericaTia  Mich. 
The  tamarack  is  our  only  cone  bearing  tree  which  drops  ita  leavea  in 
the  autumn.   It  is  an  attractive,  conical  tree,  its  graceful  form  and  full  clua- 
i«ra  of  slender,  delicate  leavea  giving  it  well- 
marked  individuality.     Its  deep  red  fleshy 
cones,  which  open  in  June,  resemble  flower 
cluaters. 

The  wood  is  coarse  grained  but  wry 
strong  and  remarkably  durable  in  contact 
with  the  aoil.  This  fact  gives  it  especial 
value  for  fence  posts,  telegraph  and  telephone 
poles  and  railway  ties,  much  of  the  Vermont 
tamarack  being  used  for  these  purposes.  It 
is  also  uaed  for  dock  planking. 
TAMARACK  The  tamarack  occurs  commonly  throi^h- 

BraneMrtaadcoEe.  ^  M        out  the  Btate.    While  it  is  usually  found  in 


.V  Google 


swikmpe  it  is  said  that  it  will  grow  more  ntpidly  when  transplanted  to  diy 
ground.    This  fact  adds  to  ita  desirability  for  ornamental  plantii^. 


Every  Vermonter  should  know  and  appreciate  the  apnici^.  Tlic  moun- 
tain spruce  and  the  sugar  maple  are  the  most  chatactcriatic  trees  of  the 
state.  The  forests  of  North  America  contain  seven  species  of  spruce,  three 
of  which  occur  in  Vermont. 

The  spruces  are  northern  trees,  and  Vermont  lies  rather  south  of  the 
belt  of  their  most  abundant  growth  in  northeastern  America.  It  is  there- 
fore our  mountain  sides  and  cool  swamps  which  furnish  conditions  snitable 
tor  their  best  development. 

The  flowering  conea  are  simitar  to  those  of  the  pine  in  general  charac- 
ters' The  flowers  appear  in  spring  and  the  cones  mature  the  following  au- 
tumn, the  seeds  being  shed  during  autumn  or  early  winter. 

Until  recently  botanists  considered  the  two  species,  here  described  as 
the  red  and  the  black,  to  be  stmply  varieties  of  one  species,  which  then  went 
under  the  common  name  of  black  spruce.  In  the  lumber  trade  all  three 
kinds  are  handled,  without  discrimination,  as  "spruce."  Aa  a  matter  of 
fact,  the  red  spruce  furnishes  nearly  all  of  the  Spruce  lumber  of  this  state- 
Spruce  gum  also  comes  chiefly  from  the  red  spruce,  although  it  is  formed 
by  the  other  species. 

BT>DChlcl>  coaled  with  mlnnle  bain. 

Cone*  l-l^  idchcl  Iodk.  cIlnglDK  to  the  bnDche*  lataj  jetir :  Kmla 
of  couc  toothed  at  outer  nursfiu;  Icavea  blae-green.  paler  ua- 
derneaih Black  Spmce 

H  jieUow-sreen .  Red  Spruce 
Braacbleti  wjthoat  hairs. 

Conea  (lender,  t-tH  iDcbesloag,  leaves  blae.greea White  Sptvce 

Introduced  tpteke. — The  Norway  spruce  (Fieta  excdta)  is  commonly 
cultivated  in  Vermont  door  yards,  parks  and  cemeteries,  and  is  superior  to 
our  native  trees  for  such  purposes.  It  is  easily  recoenized  by  its  more  pen- 
dulous branches  and  very  lartce  slender  cones,  5  to  7  inches  long. 

The  Colorado  blue  spruce  (P.  pungtm)  is  occasionally  planted.  This  is 
charactericed  by  its  beautiful  glaucous-blue  foliage.  The  cones  ore  three  to 
five  inches  long. 

BLACK  SPRUCE  {8WAMP  spbucb),  jPimq  Mariana  (Mill. )  B.  S-  P-,  P.  nigra  Link. 

This  is  the  Common  spruce  of  the  sphagnum  (peatmosa)  swamps  of  the 
Champlain  valley.  It  is  also  common  in  Eeaez  county  and  probably  occurs 
similarly  in  the  other  parts  of  the  state,  but  the  distribution  is  not  well 
known  because  of  its  confusion  until  recently  with  the  red  spmce.  A 
small,  sterile,  semiprostrate  form  occurs  on  the  extreme  stmimit  of  Ht. 
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Mansfield.  (Egglestoii. )  lender  ihe  most  favorable  circumstances  it  is 
never  a  large  tree,  rarely  reaching  a  diameter  of  one  foot  or  a  height  of  fifty 
feet.  It  is  therefore  a  less  valuable  timber  tree  than  either  the  red  or  the 
white  spruce. 

It  has  frequently  been  planted  in  Vermont  as  an  ornamental  tree.  This 
IB  unfortunate,  ae  the  lower  branches  soon  die,  making  it  the  least  attrac- 
tii-e  of  our  native  evei^reens- 

RED  rtraucE.     Piem  riibeni  Sargent,    F.  nii/ni  riilira  Engelm. 


This  is  tiie  common  epnice  of  ojir  mountain  forests,  the  vast  green  ex- 
panse of  which  suggested  the  names  of  both  mountain  range  and  state.  It 
is  not  commonly  distinguished  from  the  preceding  species  and  both  are 
known  as  black  spruce.  It  attains  a  height  of  from  seventy  to  one  hundred 
feet  and  lai^  logs  inay  be  three  or  more  feet  in  diameter.  When  growing 
in  open  fields  it  often  forms  a  conical  head  with  the  branches,  especially 
of  the  younger  trees,  bruehiiig  the  ground.  In  the  more  typical  develop- 
ment, especially  when  in  crowded  forests,  the  lower  branches  soon  perish, 
leaving  the  long  naked  tninks  which  the  lumberman  prizes- 

The  wo<;id  is  light,  soft  and  less  durable  than  pine  when  exposed  to  the 
action  of  tlie  weather.  It  is  largely  used  for  building  timber  and  for  clap- 
boards and  shingles.  Owing  to  tiie  fact  that  it  imparts  no  flavor,  spruce  is 
used  in  the  manufacture  of  butter  tube  and  boxes.  Great  quantities  are 
consumed  in  the  pulp  mills.  It  is  a  tree  of  slow  growth,  large  specimens 
in  the  primitive  forests  being  often  two  hundred  to  three  hundred  yeare  old. 

Tbe  red  spruce  is  frequently  planted  as  an  onuunental  tree  in  Vermont, 
but  its  slower  growth  and  less  symmetrical  form  make  it  less  desirable 
for  this  purpose  than  either  ttie  native  while  spruce  or  the  Norway  spruce. 
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WBiTE  SPBUCB.    Pieea  Canadentit  (Mill.)  B.  8.  P.,  P.albaUnk. 

Thia  IB  a  northern  tree,  which  extends  from  Canada  into  northern  Ver- 
niODl.  It  occursalongtheConnecticat  river  to  the  Fifteen  Mile  FallB,  (South 
Luiwiiburgh),  and  on  the  eaatem  arm  of  the  Y  of  the  Green  mountaine  to  the 
Moctpelier  and  Welle  River  railroad,  or  perliape  a  little  farther  eouth.  It  ie 
common  on  some  of  the  ielanda  of  lake  Champlain  and  is  scattered  throngh 
the  foreata  of  Eeaei  county.  The  strong  polecat  odor  of  the  young  branchea 
is  characteristic  and  will  aid  in  its  recognition.  Because  of  thia  odor  it  is 
ofteD  called  skunk  spnice.  Lumbermen  do  not  separate  this  from  the 
other  spruces  and  the  tree  is  nearly  eqnal  in  size  to  the  red  spmce- 

The  white  spruce  is  one  of  the  best  of  our  native  evergreens  for  orna- 
mental planting,  as  it  makes  a  rapid  growth  and  with  its  persistent  lower 
branches  forme  a  periect  and  gymmetrical  conical  head  which  rivals  the 
Norway  spruce. 

HBMLOCK.  Ttuga  CaTiadengig  (Linn)  Carr. 
The  hemlock  ie  one  of  the  most  graceful  of  our  evergreen  trees.  It 
may  be  met  with  almost  every- 
where from  the  low  river  banks 
and  swamps  to  the  rocky  hill- 
sides and  mountain  forests.  Id  . 
distinguishing  the  hemlock 
from  the  spnice  and  balsam  fir, 
one  should  notice  the  flat,  pet- 
ioled  leaves  arranged  in  a  Oat- 
tened  spray  witii  a  row  on  the 
upper  eurface  lying  close  to  the 
etem.  Theemallellipticalcones, 
ecarcely  more  than  three-fourtlie 
of  an  inch  long,  mature  in  the 
autumn  and  shed  their  eeede 
during  the  winter. 

The  wood  of  the  hemlock 

ia   Hott,  brittle  and  ehaky  and 

HEMLOCK.ipr»y«ndcotit,  x«  it  is  used  for   cliettper  building 

purpoeee  and  for  ehinglee-     It  ia,  however,  one  of  the  moet  durable  timbers 

for  use  under  water.     Hemlock  bark  is  used  for  tanning  and  the  bark  from 

the  tree  ie  quite  as  valuable  as  the  lumber. 

BAtaAM  FIR.     Abia  baUamea  (Linn)  Mill. 
The  balsam    fir,  more  familiarly  known  as  the  fir  tree  or  balsam, 
ie  a  Blender  graceful  tree  when  growing  in  open  ground.     It  beware  a  general 
resemblance  to  the  eprucea,  but  is  easily  distinguished  from  them  on  close 
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observation.      The  leave 
under  side,  with  a  com 
The  erect  conee,  2-4  incbi 
mae  Cttadles  on  the  uppa 
characteristic  fragrance  I 
The  balsam  fir  is  commoi 
throughout    the    ataie. 
It  ascends  to  the  highest 
euinniits  of  Mt.  Mane- 
field  and  Camel's  Hump 
but  iS  there  reduced  to 
a  low,  scrubby  growth. 
The  wood  is  light, 
soft  and  not  durable.  It 
makes  a  medium  qual- 
ity of  shingles. 


BALSAM    FIR 
Bnnchlet  and  cone.  X 


E{W 


K  cedar).     JTiuya  occidmtalU  Linn. 


This  is  a  member  of  the  cypress  family,  and  the  only  one  nati\-e  to 
this  latitude.    It  is  popularly  known  in  Vermont  as  the  white  cedar.    This 


is  an  unfortunate 


e  the  true  white  cedar  is  a  different  tree  of 

□  range.    The  arbor  vitae  is  easily 

g  recognized  by  its  striking  pyramidal  habit  of 

"  growth  and,  upon  closer  examination,  by  its 

small,  Ecale-like  leaves,   in  four  rows,  but  so 

flattened  on  the  branchlets  as  to  form  (an-like 

sprays. 

It  occurs  commonly  in  the  northern  part  of 
Vermont  upon  cool,  moist  hillsides  and  in 
swamps,  becoming  less  frequent  in  the  southern 
portions  of  the  stale.  The  bark  and  fibers 
twist  spirally  around  the  axis,  making  a  shaft 
of  great  strength,  and  the  straight  slender 
trunks  are  of  especial  value  for  posts  and  tele- 
phone poles.  Few  timbers  withstand  decay  in  the  soil  better  than  the 
arbor  vitae,  fence  posts  sometimes  lasting  thirty  or  forty  years.  It  is 
commonly  planted  for  hedges  and  other  ornamental  purposes. 


ARBOR  V1T£,  ) 


lr).     Juniperwi  Virffiniana  linn. 


Three  kinds  of  juniper  are  found  in  the  state,  but  this  one,  commonly 
known  as  red  cedar,  is  the  only  one  which  has  the  size  and  habit  of  a  tree. 
It  occurs  on  dry,  rocky  bills,  bein^common  along  the  bluffs  of  lake  Cham- 


.V  Google 


4fl  BuLLBnN  74 

plain,  lesBsoin  themoDntain  range  of  south  western  Vermont.  It  occursmore 

or  leas  commonly  in  the  Connecticut  valley  north  to  Fairlee.     (Flint). 

It  somewhat  resembles  tlie  arbor  vitte, 
from  which  it  may  be  distinguiehed  at  a  dis- 
tance by  its  less  symmetrical  form  and  darker 
foliage.  Closer  inspection  shows  that  its  scale- 
like leai-ee  have  little  tendency  to  the  arrange- 
ment in  a  plane  which  ig  characteristic  of  the 
arbor  vitse.  The  fruit  is  also  readily  distin- 
guishable  from  that  of  the  other  cone-bearing 
trees.  It  consists  of  thick  fleshy  scales  wbicb 
coalesce  to  form  a  structure  looking  more  like 
D  JUNIPER.  X  %  ^  small  berry  than  a  cone,  green  in  midsnmmer, 

becoming  bluish  at  maturity  in  the  autumn. 

The  lea\'ea  of  young  shoots  are  longer  than  are  those  on  the  older  branches, 

with  needle-like  points. 

The  heart-wood  of  this  tree  is  soft,  red  and  fragrant,  and  that  obtained 

from  the  southern  states  ie  largely  used  in  the  manufacture  of  pencils. 

Most  of  the  Vermont  trees  are  uaed  for  fence  posts,  which  are  found  to  be 

very  durable.    In  some  localities  of  the  state  oil  is  distilled  from  the  leaves 

and  wood. 

The  branches  are  often  loaded  with  "  cedar  apples."    These  are  fungus 

growths  and  are  noteworthy  because  the  spores  from  them  develop  as  a 

destructive  rust  upon  adjacent  apple  trees.  Hence  red  cedars  should  not  he 

planted  near  an  orchard. 


WALNUT     FAMILY 

(wHrra  WALNUT).    Jaglaru  dntrea  tinn. 

Every  school  boy  in  Vermont  has  some  acquaintance  with  this  tree  and 
its  sweet  t«nder  nuts.  It  occurs  along  the  hillsides  and  river  valleys 
throughout  the  stal«.  The  staminate  flowers,  appear  in  May  and  hang 
in  graceful,  slender  catkins  five  or  six  inches  long.  These  are  generally 
found  on  the  second  year  shoots  while  the  fruit-bearing  flon'ers  are  borne 
on  the  terminal  shoots.  Butternut  trees  show  some  irregularities,  however, 
in  reference  to  the  time  and  order  of  the  appearance  of  tlie  two  kinds  of 
flowers  so  that  the  pollen-bearingclusters  may  mature  either  some  ten  days 
earlier  or  later  than  the  fruit-bearing  ones  on  the  same  tree.  This  may  be 
the  cause  of  the  variability  often  noticed  in  the  crop  of  butternuts.  Tlie 
peculiarity  offers  an  interesting  subject  for  further  observation. 

The  meat  of  the  butternut  needs  no  recommendation  but  the  excel- 
lencies of  pickles  made  from  the  youi^  mucilaginous  nuts  are  not  so  well 


.V  Google 


P  Vermont  47 

known.  For  this  purpose  they 
should  be  gathered  early  in  June 
and  the  clamniy  pubeeence  remov- 
ed by  plunging  them  into  boiling 
water  and  rubbing  with  a  coarse 
cloth. 

The  wood  of  the  butternut  is 
soft  and  not  strong  but  takes  a 
beautiful,  dark  polish  and  is  used 
especially  for  interior  finishings. 

Introduced  species. — The  black 
walnut  is  occasionally  cuJtivated- 
It  may  be  transplanted  or  grown 
directly  from  the  nuts,  and  devel- 
ops rapidly  into  a  beautiful  tree, 
valuable  for  both  its  nuts  and  wood. 


The  hickories  are  stately  trees,  quite  generally  distributed  throughout 
the  United  States.  There  are  eighl  species,  all  peculiar  to  America,  several 
of  which  produce  edible  nuts.  Among  the  latter  are  the  ahellbark  hickory 
in  the  north  and  the  pecan  in  the  south. 

The  flowers,  arranged  in  catkins  of  the  two  kinds,  appear  in  late  spring 
after  the  unfolding  of  the  leaves. 

Tho  wood  of  all  these  trees  is  heavy,  tough  and  durable.  It  is  used  for 
axe  bandies,  agricultural  implements  and  in  places  where  strength  and 
elasticity  are  required  it  is  almost  unrivaled. 

The  hickories  are  frequently  but  erroneously  termed  "walnuts,"  in 
the  popular  language  of  New  England.  The  true  walnuts  of  which  the 
butternut  and  black  walnut  are  the  American  representatives  differ  from 
the  hickories,  although  they  are  closely  related. 

Nut  locet  Bad  edible,  bark  ihBEEy.lM&e»S  ("rely  7) Shellbirk  Hickory 

Nut  more  or  less  bilter,  not  edible,  bark  cla«. 

PrultKloboUr.  nut  thio-shelled.leafleU  7-11 Bltternut  Hickory 

Pmlt  peai-shaped,  nul  hard-ahelled,  ICBSets  j-7 Fi((nut  Hickory 


[ITE  waLKUt).    Hicriria  oi-ata 
(5Iill.)  Britton,  Conyn  a(6o  Nuttall. 

Two  points  alone  are  sufficient  to  distinguish  the  ahellbark  from  other 
hickories  ;  its  dark  brown  bark  scaling  off  irregularly  in  long  slender  stripe 
and  its  compound  leaves  rarely  consisting  of  more  than  five  leaflets.    This 
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is  the  bickory  nut  of  the  marketfl. 
It  ie  quite  common  in  the  moiat 
eoilsof  the  Cham  plain  valley.  It 
occurs  in  the  Connecticut  valley 
BB  far  north  as  Windsor  also  in 
the  White  river  valley  at  Royal- 
ton.  There  ie  a  lar^  grove  on  the 
Bouth  side  of  Bald  Alountain  in 
Shrewsbory  at  an  altitude  of  about 
1500  feet.  The  value  of  hickory 
timber  for  certaia  manutacturii^ 
purpOBes  has  already  been  men- 
tioned. It  is  also  valued  for  fuel, 
yielding  more  beat  to  the  cord 
than  any  other  native  tree. 


SHBLLBARK    HICKORY 


n).   ff«^   1 
lara  Nuttall. 


I  (Marsh.)  Britton, 


Three  characterietics  of 
the  bitternnt  are  to  be  kept 
in  mind  in  dietinguishing  it 
from  the  pignut,  namely,  its 
globular,  thin  shelled  nuts, 
ita  small,  pointed,  yellow 
bnds  and  its  leaves  consist- 
ii^  of  seven  or  more  slender 
leaflets.  The  bitl«rnut  does 
not  occur  in  our  mountain 
forests  but  is  not  nncommon 
with  the  shellbark  in  the 
Champlain  and  Connecticut 
valleys.  Besides  being  a  de- 
sirable ornamental  tree,  the 
bittemut  produces  wood 
scarcely  inferior  to  that  of 
the  shellbark  hickory  for^ 
fuel  or  manufacturing  pur- 
poses. 
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lY.  Hicona glabra  (Mill.)  Britton,  Cbryopordna Nuttall. 
This  species  is  apparently  confined  to  the  southeaalem  and  BouthweBt«m 
portions  of  the  state.  The  following  statements  Bummftrize  the  preeent 
information  as  to  ita  distribu- 
tion. It  is  B  common  tree  in 
the  Hooeac  valley,  Pownal, 
and  a  large  grove  occurs  on  the 
shore  ai  Lake  Bomoseen,  West 
Castleton  (Eggleston).  There 
are  a  few  trees  near  the  Hub- 
bardbon  line  in  East  Castle- 
ton, (G.  H.  Ross).  In  the  Con- 
necticut valley  it  is  abundant 
on  the  hills  near  the  river  in 
the  vicinity  of  the  Maeaachu- 
setta  line,  but  is  not  common 
above  Bellows  Falls,  (Flint). 
Observers  of  trees  in 
southern  Vermont  should 
strive  further  to  increase  our 
knowledge   of   its    distribu- 


In  distinguishing  this  from  the  bitternut,  notice  the  pcar-sbape  fruit, 
thick-ebell  nut,  the  generally  smoother  bark  and  the  fewer  leaflets,  (.^7, 
rarely  9. )  It  reaches  its  most  northern  limit  in  this  region  and  will  prob- 
ably be  found.only  in  the  more  sheltered  river  or  lake  valleys.  The  lum- 
ber of  the  pignut  is  of  similar  value  to  that  of  other  hickories  and  is  used 
for  like  purposes. 


WILLOW    FAMILY 


The  amateur  botanist  who  tries  to  distinguish  the  willows,  soon  finds 
himself  in  au  inextricable  tangle.  This  is  partly  because  several  European 
species  and  varieties  have  been  naturalized  and  partly  because  the  willows 
hybridize  and  rehybridise  so  frequently.  Fourteen  native  and  three  intro- 
duced species  are  found  in 'Vermont,  only  three  of  which  attain  the  size  of 
trees.  The  shrubby  species  vary  in  height  from  the  common  pussy  willow 
{Salix d\»e<A,OT)  which  is  sometimes  fifteen  or  twenty  feet  high  and  almost 
a  tree,  down  to  the  prostrate  alpine  willows  found  only  under  the  north- 
western slope  of  the  "chin"  of  Mt.  Mansfield,  where  they  raise  their  heads 
but  a  few  inches  above  the  moss  in  which  the  stems  are  imbedded. 
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Willows  are  commoaly  introduced  as  shade  trees  because  they  ore  so 
easily  propagated  by  cuttings.  Ctere  should  be  taken,  however,  to  select 
tbe  Btamen-beoring  tices,  both  because  these  are  more  oAiamental  when  in 
flower  and  because  they  do  not  produce  the  dowuy  fruit  which  is  often  dis- 
agreeable when  they  are  growing  near  houses. 

The  following  key,  while  not  entirely  satisfactory,  may  aid  in  recog- 
nizing the  three  tree  willows. 

BmiUn,  aleadcr,  nalln  tna,  bark  rough,  twigs  dark BUck  WlUow 

Luget,  spnadlag.  introduced  treca. 

Twlga  ;ellow.  Toans  lesvei  ubygny  or  ■liver- wblte  on  Intli  atdn White   Willow 

Twlgi  blue-gieen.  youDg  leaves  Ktetn  ibOTe.  paler  bcDeaih. Cimck  Willow 

WILLOW.     Salix  niffra  Marsh. 

The  black  willow  is  a  slender,  rather 
graceful  tree,  common  everywhere,  along  tbe 
banks  of  lakes  and  streams.  It  may  usually 
be  rect^nized  by  its  stouter  dark  brown  or 
black  twigs  in  contrast  with  the  more  slender, 
yellowish  or  bluish-green  twiga  of  the  European 
speciefl.  When  the  pendulous  catkins  open, 
three,  five  or  more  stamens  may  be  found  in 
each  tiny  flower.  The  leaves  are  green  when 
mature  and  smooth  except  on  the  mid-veins 
and  petioles. 

WHITK    WILLOW    (YELLOW    WILLOW).      SoUx    olbo 

piteUina  Koch. 
The  white  willow  was  introduced  from 
Europe,  but  it  has  been  so  commonly  planted 
and  is  so  frequently  spontaneous 
along  tbe  banks  of  streams  and 
lakes,  that  it  merits  a  place  in  this 
list  If  one  observes  closely  the 
tiny  staminate  flow-era  in  May 
botii  this  and  the  next  species  are 
cl«arlj  distinguished  from  the 
black  willow  since  there  are  but 
two  stamens  in  each  flower,  where- 
as the  black  willow  has  from  three 
to  six.  Usually,  however,  one 
must  depend  upon  other  and  leas 
definite  characters.  A  little  prac- 
tice, following  the  su^estions  glv- 
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en  in  the  abovfl  key,  will  enable  one  to  dirtinguiBh  the  native  biack  willow 
from  the  introduced  epeciee-  Nor  will  it  be  found  difficult  to  dietingniah 
typical  treee  of  the  white  willow  from  typical  trees  of  the  crack  willow  by 
the  characten  given  in  this  key-  As  a  matter  of  fact,  however,  there  are 
numerous  varieties  and  hybrids  between  these  two  willone  which  it  is 
impoesible  to  classify  under  either  name. 

The  white  willow  is  large  and  graceful,  and  this,  coupled  with  the  eaee 
of  starting  it  from  cuttings,  makea  it  a  deservedly  popular  shade  tree. 

CRACK  WILLOW.    Sali^fragUUJAan. 

MoBtof  thestatementamadein  the  discuasion  of  the  white  willow  apply 
to  thie  species  also.  A  distinctive  characterietic  of  the  twige,  aside  from 
their  color,  is  that  they  are  very  brittle,  especially  near  tbe  base,  whence 

the  name. 

TEX      FOPLAXB. 

The  poplars  belong  to  the  willow  &unily  and  resemble  the  willows 
eepeeially  in  flower  and  fruit  characters.  The  nodding,  worm-like, 
staminate  and  pistillate  catkins  are  borne  upon  different  trees  and,  opening 
before  the  leaves,  are  conspicuous  in  early  spring.  The  poplars  are  quite 
widely  distributed,  extending  from  the  Arctic  circle  to  Mexico  and  from 
the  Atlantic  to  tbe  Pacific. 

The  wood  of  poplars  is  very  soft  and  l^ht  and  especially  liable  to 
warp,  but  is  clieap  and  useful  for  making  toys,  boxes  and  smaller  furniture. 
Much  of  it  now  goes  to  the  pulp  mills. 

Leave*  cmmclj  and  bluntly  tooUied  or  Kalloped. 

I,«Bve«  roundish,  MpecUUy  at  the  base Largetooth  aapca 

Lenvci  triangular,  with  It ralffbt  or  tniDcate  bBM Cottonwood 

LoTM  Snelir  toothed. 

Lcsveasnull,  nearly  ai  broad  ai  long,  pellola  much  flattened AmerJcun  Aipen 

Leave*  larger  usually  much  loader  (haabroad,  petiole*  not  flattCDcd .  Balaam  Poplar 

ItOroduced  tpeeia. — In  addition  to  these  native  poplars  two  European 
Species  are  very  commonly  planted,  the  Lombardy  poplar,  {P.  nigra 
Saiical  recognized  by  ite  tall  spire-like  form,  and  the  white  poplar,  (P. 
oita)  easily  distinguished  by  its  leaves,  green  above  and  very  white-cottony 


ASPEN    (AMERICAN  OR  QUAKING    ASPKs).      PopuJtW  (remiifoWM  Michx. 

The  most  careless  observer  cannot  have  failed  to  notice  the  leaves  of  the 
aspen  continually  trembling  on  the  quietest  Bummer  day.  This  tremulous- 
ness  has,  indeed,  given  name  to  the  species.  The  reason  for  it,  as  may 
readily  be  seen  by  examination  of  any  leaf,  lies  in  the  decidedly  flattened 
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I^avea  lad  flowcn, 

(tamlnate,  i  pWllIale, 


S 


Structure  of  the  leal-Bt«m  or  petiole. 
The  Blender  droopii^  catkins  appear  in 
early  spring  and  the  downy  fruita  ripen 
in  the  latter  part  of  May.  The  American 
aspen  grows  to  a  medium  eiz«,  and  ia 
the  moet  widely  distributed  tr«e  in  Nortb 
America,  extending  from  Labrador  to 
Alaska,  from  Lower  California  to  the 
Atlantic  coast.  It  is  found  everywhere 
in  Vertoont. 

BN.      Popttlut  grandiden- 


eaay  i 


toothed  margin  of  the  leaf  ie 
etant  charact«ristic  and  may  be  re- 
lied upon.  The  poUen-bearing  ca.tr 
kins  may  be  seen  first,  a  little  liit«r  j 
the  seed-bearinn  catkins  appear  on  i 
Other  trees-  The  fruits  ripen ; 
when  the  leaves  are  unfolding. 
The  young  leaves  are  downy-white 
on  both  sides,  but  later  become 
green  and  smooth.  The  largetooth 
aspen  ie  of  common  occurrence  in 
Vermont.  It  flourishes  best  on  rich 
sandy  soil. 


name  of  this  tree  suggests  an 
r  of  identifying  it.    The  coarse 

ft 


BALM    OP    QILEAD     (BALSAM    POP- 

lak).  PopiUuKbahamiferahinB. 

This  tree,  common  on  the 
banks  of  streams  and  along  our 
roadsides,  is  a  northern  species 
ranging  from  northern  New 
England  far  north  to  the  Alaa- 
kan  coast.  It  is  subject  to  great 
variation  in  the  form  of  the 
leaves.  Some  are  almosttriang- 
ular  with  a  deeply  heart-shape 
base,  while  others  are  very 
slender    with     a    wedge-ehapc 
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base.  The  buds  and  young  leaves  are  covered  with  a  gummj'  excretion 
wbich  is  sometimea  soaked  out  and  used  in  preparing  ointments.  It  is 
frequently  planted  as  a  shade  tree. 

A  variety  of  this  species  (var.  cundicaiw  Gray)  has  broader  leaves,  more 
inclined  to  heart-shape  and  minutely  hairy  on  the  petiole  and  margins-  It 
is  to  be  sought  along  our  northern  borders  and  in  cultivation. 

.    Popultit  deUoidft  Mareh.,  P.  monUifera  Ait. 

In  Vermont  the  Cottonwood  occurs  native  in  the 
valley  of  Lake  Champlain  and  aloi^  its  tributary 
■treame,  and  south  in  western  Vermont,  to  the 
Hooeick  valley  in  Fownal  where  it  is  particularly 
abundant.  It  occnra  along  the  Connecticut  river  in 
southeastern  Vermont  at  least  as  far  north  as  Brattle- 
boro.  It  has  been  planted  as  a  shade  tree  in  other 
localities-  For  this  purpose  the  stamen-bearing  trees 
should  always  be  chosen  since  the  abundant,  cottony, 
seed  is  a  nuisance  near  dwellings.  The  leaves  occa- 
sionally vary  to  a  hearl^hape  or  even  wedge-shape 
base,  but  the  deltoid  (triangular)  form  is  so  charac- 
teristic as  to  give  name  to  the  species. 

The  cottonivood  is  the  most  massive  of  our  decid- 
uous trees,  sometimes  100  (eet  in  height  and  with  a 
trunk  5  to  7  feet  in  diameter.  Such  isolated  giants 
have  become  the  familiar  landmarks  of  many  road- 
sides near  Lake  Champlain. 


BIRCH    FAMILY 


THB     BmCHBS 


The  birches  are  widely  distributed  over  the  old  and  the  new  worlds, 
being  most  abundant  in  the  higher  latitudes.  Nine  species  occur  in  North 
America,  four  of  which  are  found  in  Vermont.  They  are  all  graceful  trees 
with  slender  flexuous  branches  and  delicate  foliage.  Both  the  fruit- 
bearing  and  pollen-bearing  flowers  are  found  on  the  same  tree,  but  in 
separate  clusters.  The  staminat«  catkins  are  long  and  drooping,  while  the 
pistillate  are  shorter  and  not  pendulous  until  fruit«d. 

The  woud  of  birches  is  valued  chiefly  for  cabmet  makit^,  for  spools  and 
other  small  articles. 

The  following  key  is  based  lai^ly  on  the  bark  characters.  It  is  to  he 
noted  that  these  characters  are  not  well  developed  on  saplings  and  may  he 
lost  on  some  old  trunks. 
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Bark  white. 

IiMfc*  dcarlf  trlanealtr.  Mw-lootb  or  lobed,  loas  Upcr-pcdDteil.  bark 

clote.  While  BUch 

Luvei  ante,  uw-tootfaed,  tnrk  ineuilj'  Kpanble  lajcn.  often  nsged.  .Paper  BlnA 

Bark  dark-bram  or  black,  cloae.  amet.  aromatk ...Sweet  Blicb 

Bark  liUeryjeUow,  in  layera,  often  nggeA Vetiow  Birch 

Introduced  tpeciti. — The  Europe&n  vhile  birch  ( B.  <Ma)  is  commonly 
planted  for  om&meutal  purposes.  It  is  s  beautiful  tree  closely  resembling 
tlie  native  white  birch.  There  are  numerous  horticultural  varieties,  some 
with  finely  cut  leaves  and  pendulous  branches. 


(OBAY  birch).    BelviapoptilifoKa  Marsh. 

The  white  birch  ie  at  beet  but  a 
small,  short-lived  tree,  but  it  grows 
in  such  numbers  that  it  is  snre  to 
attract  attention.  The  points  which 
distinguish  this  birch  are  its  triang- 
ular, slender,  taper-pointed  leaves, 
smooth -shining  on  both  sides,  and 
its  smooth,  close,  creamy-white  bark. 
-.  Both  the  staminate  and  the  pistillate 
catkins  open  before  the  leaves  in  the 
spring- 
It  is  most  abundant  in  the  lighter 
soils,  either  moist  or  dry  in  the 
Champlain  valley.  It  never  reaches 
the  higher  altitudes,  1600  feet  being 
iicaTM 'and  fnilt"^  M  '  *''*  highest  reported  by  Dr.  Sargent. 

In  the  Connecticut  valley  it  is  report- 
ed by  Flint  only  as  far  north  as  Westmoreland,  ^.  H. 

It  never  reaches  eufflcient  Bise  to  become  a  valuable  lumber  tree,  but  its 
light  elastic  stem  is  always  in  demand  for  spools,  shoe-pegs,  and  barrel- 

The  white  birch  with  its  white  trunk  and  graceful  branches  and  light, 
delicate  foliage  is  one  of  our  most  beautiful  trees,  but  its  desiiability  for 
transplanting  is  lessened  by  its  short  life  and  liability  to  injury  from 
storms. 

PAPBB  BIRCH    (cAXOE  birch).  BtlvXa  papytifera  Slarsh, 

The  paper  birch  is  found  in  cool  soils  in  all  parts  of  the  state,  being 
typically  a  tree  of  more  northern  distribution  than  is  the  last  species.  It  is, 
however,  often  intermii^led  with  the  white  birch  and  is  popularly  confused 
with  it,  although  careful  observation  reveals  many  characteristics  by  which 
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wo  may  be  dietinguiahed. 
laper  birch  is  a  larger  b«e 
^he  white  and  more  widely 
buted.  The  two  species  are 
>r  in  the  chalky  wbiteneea 
:  liark.but  that  of  the  white 

clinge  closely  bo  that  it 
it  be  separated  in  large 
I,  whereas  the  pecuUar 
cter  of  the  paper  birch  ie 
■nee  with  which  ample 
)  of  the  beautiful  corky 
I  may   be  removed.    The 

size  of  the  paper  birch 
9  its  lumber  more  useful  for 
facturing  purpoeeB  than 
<f  the  white.  A  dwarf  form 
n  as  variety  minor,  which 
ea  a  height  of  but  a  few 
Lovcf  .nd  fruit  X  «.  ^^  '^"'^  •*"  ^^^  expoeed  sum- 

mit of  Mt.  Manafleld- 

swBsr  BtBCB  (black  BIRCH,  CBiBBY  bibch).  BetiUa  UtOa  lAnn. 

The  distinctive  characters  of  this  tree  are  well  knowa  to  many  Ver- 
montera,  who,  as  children,  have  become  familiar  with  the  aweet  winter- 
green  flavor  of  bark  and  leaves.  It  ie  com- 
mon in  western  Vermont,  but  reaches  only 
the  foot-hills  of  the  Green  Mountuns.  Its 
northern  limit  in  the  Connecticut  valley  is 
in  the  vicinity  of  Norwich. 

The  two  kinds  of  catkins  are  noticeable 
upon  the  bare  trees  in  winter ;  and  they 
open  on  the  first  spring  days,  before  most 
other  trees  have  made  a  visible  response  to 
the  sun's  rays.    The  wood  is  hard,  strong  sweet  birch 

,,,,,,       .^  ,  ,     ,  Le«vei  and  frail,  x  M- 

and  valuable  tor  furniture  and  fuel- 

YBLLOW  BiRCR  (oRAY  BIRCH).  Sttula  lutea  Michx. 
The  polished  silvery -yellow  bark  of  the  mature  tree  marks  the  yellow 
birch  almost  as  clearly  as  does  the  white  bark  in  the  case  of  the  preceding 
species.  On  the  oldest  trees  in  the  primeval  forest,  however,  the  bark  be- 
comes a  darker  bronze  and  rough.  It  is  common  in  nearly  all  parts  of 
Vermont,  but  especially  in  rich,  cool  soils,  and  it  extends  far  up  the  sides  of 


.V  Google 


66  Bulletin  73 

onr  higher  mouatainB.  During  the  winter  the  little  catkins  remain  tightly 
closed,  but  by  June  they  lengthen  into  slender,  droopine  cluetera.  Yellow 
birch  lumber  ie  valuable  for  many  purposes.  It  takes  a  beautiful  polish, 
and  is  becoming  iacreasingly  popular  for  furniture  and  for  flooring. 

Because  of  its  graceful  fonn  and  attractive,  yellow  bark,  it  merits  more 
general  neage  for  ornamental  planting. 

The  general  similarity  of  the  leavea  and  fruit  of  this  species  to  those  of 
the  paper  and  black  birches,  renders  further  illustration  unnecessary. 

HORNBEAU     (iBONWOOD,     LEVERWOOD,      HOP    HOBNBBAM).       OUTya     T'ir?>'>i<"><* 

(Mill)  Koch. 

HombeaiDB  are  eometimes  mis- 
taken and  transplanted  for  elms, 
owing  to  the  general  similarity  in  the 
appearances  of  the  young  trees.  The 
leaves  of  the  hornbeam,  however, 
are  nearly  eymmetrical  at  the  base, 
while  those  of  the  elm  are  more  un- 
equally developed.  In  late  summer 
the  hornbeam  is  easily  distii^uished 
by     its    fruit   hanging   in    hop-like 

The  hornbeam  is  quite  generally 

distributed,  both  in  the  valleys  and 

the  mountiunous  parts  of  the  slate, 

but  is  most  common  in  the  western 

and  southern  portions.    It  ia  a  small 

HOP  HORNBEAM  tree.  The  wood  is  very  strong,  tough, 

LwKi  and  ftult,  X  %.  and  durable  in  contact  with  the  soil, 

hence  the  names  ironwood,  lever  wood.    It  is  ueed  for  levers,  mallets  and 

for  fencing  materiaU- 

BLVB    BBBCB    (  WATER    BEECH,    HORNBEAM,    IRONWOOD).       Corpiwi*    CorolilWma 

Walt. 

The  blue  beech  is  a  small,  bushy  tree 
rarely  over  twenty  feet  high.  It  is  not  un- 
common in  moist  soil  along  streams,  but 
does  not  reach  the  higher  altitudes.  It  is 
distinguished  in  spring  by  its  tiny  flowers 
arranged  in  loose  racemes  and  in  July  by 
the  curious  leaflike  wings  which  develop 
upon  the  fruit,     A  glance  at  its  trunk  makes  '  ^^„„  bbbch 

its  recc^nition  certain  at  any  time  of  year,  Leave*  aod  fmii  x  K 
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however.  Tbie  has  a  close,  gray  bark  resembliiig  that  of  the  beech  but 
with  furrows  and  ridges  euggesting  the  moBcleB  of  a  strong  man'B  arm.  It 
is  the  toughest  of  all  our  woods. 

OAK    FAMILY 

BEKCH-   fh^ut  Americana  Sweet,   F.  Jemtginea  Ait. 
The  beech,  when  giowii^ 
in    the   forest,  with   its  tall, 
graceful    trunk,    its    smooth, 
gmy  bark  and  shiny  leaves,  is 
a  handsome   tree, 
only  one  of  the  most  ci 
trees  in  Vermont,  but  also  o: 
of  the  most  widely  distributed  ) 
in  eastern  North  America. 

The  drooping    clusters  of 
pollen-bearing  flowers  and  the 
short,  stout  fruit-bearing  heads 
open  under  the  newly  spread- 
ii^  leaves  in  early  May.    The^ 
burs  open  and    the  nuts  fall  ^ 
withthe  first  frostsof  a 
There  is  a  popular  saying  that 
beech  nuts    occur    plentifully 
only    once     in    seven    years. 
There  certainly  is  great  irreg- 
ularity in  the  fruiting  of  the 
beech.    What  is  the  reason  ?    This  \f 
to  investinate. 

The  wood  is  quite  hard  and  makes  the  best  of  flooring.     It  is  also  used 
in  the  manufacture  of  bench  planes  and  similar  tools  and  for  fuel. 
CHUTNUT.    Gavtanta  denlata  (Marsh.)  Bork.,  C.  tativa  AmeneanaViaiA. 

Unfortunately  the 

chestnut  is  not  found 

in  most  parts    of  the 

state.        It   occurs    in 

southeastern   Vermont 

along  the  Connecticut 

Jf  valley  as  far  north  ns 

^Windsor.  In  the  souih- 

westem    part    of   the 

state  it  ie  found  well 

scattered  in  theTaconic 

loifBiidfniit,  X  J*.  ~~~*^^<L<i_i-^  ^^       range  from  Pownal  to 


s  an  interesting  question  for 
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MaDcheeter.  A  grove  occutb  at  West  Rutland  and  there  are  native  trees 
upon  Rock  Point  near  Burlington.  This  is  the  most  northern  station  in 
New  England.  The  chestnut  will  probably  grow  in  all  parts  of  the  state 
and  may  well  be  cultivated  both  for  ite  delicious  nute  and  for  its  beauty 
as  a  shade  tree. 

The  leaves  are  shiny  and  graceful,  from  six  to  eight  inches  long.  When 
they  are  nearly  grown,  long,  stiff  catkina  of  fragrant,  greenish -yellow  flow- 
ers appear.  Tliese  bear  the  pollen,  the  fni it-bearing;  flowers  being  smaller, 
enclosed  in  bur-like  scales.  The  nute,  two  or  three  in  a  bur,  ripen  in 
October. 


The  oaks,  abundant  throughout  the  northern  hemisphere,  are  remark- 
able for  their  massive  trunks,  for  their  thick,  rugged  bark  and  large,  etroDg 
roots.  They  are  dietinguiebed  from  all  other  trees  by  their  cupped  fruit, 
but  many  who  have  seen  these  fruits  have  not  noticed  the  small,  scaly 
masses  of  flowers  which  produce  them.  The  pollen-bearing  flowers  are 
found  on  the  same  tree,  but  are  arranged  in  long,  slender  catkins  consisting 
of  a  cluster  of  from  three  to  twelve  stamens.  Some  of  the  oaks,  including 
the  red  and  black,  do  not  mature  their  fruit  until  the  second  year. 

Oak  timber  is  of  great  commercial  value,  being  used  for  a  variety  of 
purposes.  For  strength,  hardness,  toughness  and  durability  combined,  it 
is  unsurpassed. 

The  oak  genus  is  a  large  one.  Ten  species  are  known  to  occur  in  Ver- 
mont, and  these  sometimes  hybridize,  producii^  intermediate  forms.  The 
bear  oak  or  scrub  oak,  Q.  nnnn  (Marsh. )  Sarg.,  is  a  straggling  shrub,  occnr- 
ring  sparingly  in  southeastern  Vermont.  The  dwarf  chinquapin  oak,  Q. 
pnrmde$,  Willd.,  is  also  a  rare  shrubby  species ;  dry  hillsides,  Pownal  (Bob- 
bins, Eggleston),  Weybridge  (Brainerd).  The  other  eight  species  are  trees. 
Of  tbeae  three  are  rare  or  local  in  their  occurrence,  as  follows  : 

Chinquapin  oak,  Q.  aatninata  (Michx.)  Soi^.,  (Q.  MiMmbergH 
Engelm. ),  Gardiner's  Island,  lAke  Champlain  (Fringle). 

Bur  oak,  Q.  monvKarpa  Michx.,  in  the  Champlain  valley,  more  com- 
mon in  Addison  county  tlian  elsewhere. 

Scarlet  oak,  Q.  cwxinea  Wang,  Pownal  (Eggleston). 
The  other  five  are  of  more  common  occurrence  ;  the  following  key  will 
aid  in  distinguishing  them. 
IiObcs  oThava  obtuic.  not  brislle-pnlated,  fruit  anniuil. 

Leansiuuall]FdKpty.liibed(H-orM-iny  to  midrib) White  O^ 

LcKVH KBUoped or (hallow-lotwd  (Inatban  Jj-way  to  midrib). (Ulk of  acora  maeb 

loQKcrthiDlHr.italk Swanp  While  Oak 

IiMTC*  nndnlale-tootbed  {crtoate),  italk  of  acorn  ihorter  thaDlear4tatk..CheitBiit  Oak 
LAbaofleaTciuute.hrUlle.palnted,  fruit  Diennlal. 

ACOTD  tai^.  cup  K-i  Inch  broad,  iballow.  nucer-ihapcd KedOak 

Acorn  unall,  cup  U-^  Inch  broad,  hembpherkal  ortop-ahaped TelhnrOak 
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E  OAK.    Quereut  alba  Linn. 


The  while  oak  is  the  most  beautiful  ae  well  as  the  most  useful  of  the 
oaks  found  in  this  part  of  the  United  States.  Vermont  has  quite  a  generous 
supply  of  t^eae  trees  in  the  Cbamplain  valley. 
Flint  states  that  it  occurs  but  sparingly  in  the 
southern  Connecticut  valley  and  disappears  before 
'  the  mouth  of  the  Paseumpeic  is  reached-  Both 
kinds  of  flowers  appear  at  the  same  time,  the 
staminate  being  more  conspicuous  on  account  of 
their  drooping  dusters.  The  acorns  ripen  and  fall 
during  the  first  antunin. 

The   tongh,   heavy    wood  of  the  white  oak 

needs  no  recommendation.     On  account  of  the 

WHiTB  OAK  beauty  of  its  grain  and  it«  capability  of  taking 

Leave*  iBd  ftnit,  X  H.      a  high  polish,  it  is  extensively  used  for  furniture 

and  for  inside  finishings.     It  is  also  much  used  in  carriage  manufacture 

and  for  car  and  bridge  timbers. 

The  famous  "Charter  Oak"  of  Connecticut  was  of  thie  species. 

Querau piatanoida  (Lam.)  Sudworth,  Q.  bieolor  Willd. 


In  beauty  and  variety  of  gnin  this  tree  nearly 
equals  the  white  oak  and  its  wood  is  valuable  for 
similar  purposes.  As  its  name  suggests  it  grows  in 
low,  moist  soil.  Unfortunately  the  swamp  oak  is 
not  found  in  Vermont  except  along  the  intervales 
ofLake  Champlain  and  its  tributaries.  Here  it  ie 
quite  abundant  and  its  majestic  size  and  eymme- 
trical,  rounded  top  make  it  a  conspicuous  and 
beautiful  tree.  It  is  more  easily  identified  than 
many  of  the  oake  because  of  the  scaly  bark,  the 
leaves  downy  on  the  lower  surface  and  the  long, 
downy  stalks  of  the  acome.  The  flowers  open  late 
is  May  and  the  fruits  ripen  the  following  autumn. 


SWAKF  WHrrs  o 


csESTNtrr  OAK.     Querciu  prinva  Linn. 

The  popular  name  of  this  oak  is  suggested  hy  (he  marked  resemblance 
of  its  leaves  to  those  of  the  chestnut.  It  is  one  of  the  common  oaks  from 
Maseochusetts  and  New  York  southward,  forming  a  large  tree  on  rocky 
hillsides,  often  associated  with  the  chestnut.  The  line  of  its  northern  dis- 
tribntion  posses  through  the  Champlain  valley.  It  b  common  on  Snake 
mountain  and  the  qiiartzite  range  of  the  Green  mountains  in  Addison 
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conDty  (Bntinerd)  and  theoce  sonth  through  Rutland  and  Bennington 
conntiee.     It  probably  occnra  in  the  Boatheaatem  part  of  the  state  alao. 

The  acorns  are  large,  one  inch  or  more  in  length.    Tbe  wood  ia  hard 
and  tough  and  is  ficqnentlj  osed  for  railroad  ties. 

QuercuM  rubra  Linn. 

The  red  oak  is  the  most  nortbem  of 
all  tbe  oaka,  ran^i^  from  Novm  Scotia 
to  Tenneaeee-  It  is  generally  distribated 
through  tbe  Champlain  and  lower  Con- 
necticut valleja  where  it  is  the  most 
common  oak.  It  is  less  common  in  ttte 
nortbem  part  of  tbe  Connecticut  valley. 
The  flowers  appear  in  Hay  but  the  ses- 
sile, shallow-cnpped  acorns  do  not  ripen 
nntil  the  second  autumn. 

Tbe  wood  ia  l^hter  in  weight  and 
more  brittle  than  that  of  the  white  oak 
hut  when  quartered  shows  a  beautiful 
grun  and  is  used  fur  furniture.  It  is 
also  valued  (or  bridge  posts  where  there 
is  to  be  exposure  to  water.  The  wood 
drya  nut  slowly  and  ia  inferior  as  fuel. 


YELLOW  OAK  (BLACK  oak).  Qofrtnu  vduttna 

Tbe  yellow  oak  is  a  southern 
species  which  reaches  its  northern 
limit  in  Veimont.  It  is  not  uncom- 
mon in  light,  dry  soils  in  the  Cham- 
plain  valley  and  it  occurs  also  in  tbe 
sonlhem  part  of  the  Connecticut  val- 
ley. The  two  common  and  appar- 
ently incompatible  names,  yellow  oak 
and  black  oak,  arise  from  the  diverse 
colors  of  the  inner  bark  and  tbe  outer 
bark.  The  former,  which  is  used  in 
tanning,  is  yellow,  while  the  latter 
is  very  dark.  The  leaves  are  rather 
lai^,  dark, shiny  green  with  yellowish 
petioles.  Tbe  acorns  do  not  ripen 
until  the  second  autumn.  The  wood 
is  hard  and  tough  like  that  of  the 
white  oak  and  is  used  in  manufac- 
turing. 


YBLLOW  OAK 
Leaf  and  fnilt,  x  %. 


.V  Google 


The  Trees  op  Vermont  01 

ELM    FAMILY 

We  are  fortunate  in  liaving  in  Vermont  alt  of  the  elms  of  the  eastern 
United  States  except  one  stnall  southern  species.  The  tiny  greenish  flowers 
have  no  petals  but  gracefully  fringe  the  baie  trees  with  their  long,  slender 
stamens  in  early  spring  before  the  appearance  of  the  leaves.  Tbefruiteare 
supplied  with  a  disk-like  membranous  wing.  The  leaves  of  all  the  elms 
have  a  peculiar  oblique  base,  full  and  rounded  upon  one  side,  sharply 
wedge-shape  on  the  other. 

The  three  native  species  are  readily  distinguished  as  follows  : 

IDDCT  bark  mucilaEinaiu. Slippery  Stm 

Inner  burk  Dot  mociliBliioas. 

Bmncblcuwllbcorkjr  wjnfs Cork  Elm 

BranehleU  without  corttjrwinBi White  Bim 

Introduced  tpecif>.—The  English  elm  has  occasionally  been  planted  as  a 
shade  tree,  although  for  such  purposes  it  is  less  stately  than  our  common 
white  elm.  Two  Kurupean  varieties  have  been  more  used  for  ornamental 
plantings,  though  each  of  them  is  rather  curious  than  ornamental.  These 
are  the  corky  variety  of  the  English  elm,  and  the  Camperdown  or  weeping 
elm,  which  !s  a  variety  of  the  Scotch  elm.  The  young  branches  of  the 
former  are  covered  with  conspicuous  corky  outgrowths,  similar  to  those  of 
the  native  cork  elm,  but  more  strongly  developed.  The  American  cork 
elm  is  distinguished  from  the  English  by  its  more  downy  bud-scaleaandby 
the  production  of  flowers  in  elongated  clusters  (racemes),  whereas  those  of 
the  English  elm  are  in  close  clusters.  Other  differences  will  readily  be  de- 
tected by  those  having  occasion  to  compare  the  two  trees.  The  weeping 
elm  is  usually  grafted  on  an  upright  slock,  leading  to  a  peculiar  umbrella- 
like development- 

WBmt  elu  (ahebicam  elm).     Ulnu*  Americana  Linn. 

Of  all  the  native  trees  none  has 
done  more  than  the  white  elm  to 
beautify  the  streets  of  our  cities  and 
villages,  or  to  grace  our  country  hill- 
sides and  meadows.  The  spreading 
vase-shaped  head  is  its  typical  form, 
but  perfect  trees  are  only  found  where 
there  has  been  a  free  development  of 
the  branches  from  the  sapling  age. 
Even  when  developing  freely,  how- 
ever, the  trees  vary  markedly  in  form.  ^^^^  ^^^ 
gome  may  be  found  which  are  very                 L«.»e»«[id  ftuli.  x  K. 
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strict  and  upright ;  othera  which  are  straggling  and  Btrongly  weeping.  Tlie 
bark  characters  aleo  vary  much  in  different  trees.  Numerous  clusterB  of 
slender,  drooping  flowers  open  before  the  leaves  in  early  May,  giving  the 
tree  a  delicate  feathery  appearance.  The  seeds  mature  and  fall  before  the 
leaves  are  fully  grown. 

The  wood  is  very  tongh  and  fibrous,  making  it  useful  for  ox  yokes, 
wagon  bolsters,  hubs  of  wheels  and  similar  purposes  wliere  there  is  special 
cross-strain. 


ELU  (RKn  BLK).     Ulmiu  pubacens  Walt.,  U.  fulva  Micbs. 


The  slippery  elm  is  n 


give  it  arecognized  value 
ridges  and  hillsides. 


t  uncommon  in  Vermont.  The  scattering  trees  of 
this  species  are,  however,  usually  passed  un- 
noticed because  it  so  closely  resembles  the 
American  elm  that  it  is  not  easy  to  distinguish 
the  two  by  general  appearance.  The  stringy 
mucilaginous  bark  of  the  slippery  elm  IB 
always  a  sure  means  of  reci^nition. 

Other  means  of  distinguishing  it  are  found 
in  its  circular  fruits,  wliich  appear  in  Hay ; 
these)  have  smooth  margins,  whereas  those 
of  both  the  other  species  are  fringed  with  deli- 
cate hairs.  The  leaves  are  lai^r,  rougherabove 
and  Boft-downy  beneath.  Bnt  the  surest  and 
simplest  test  is  the  "slippery"  bark.  This 
has  well  known  medicinal  properties  which 

1  the  drug  trade.    The  slippery  elm  prefers  rocky 


CORK  BLM  (bock  ELu).     Uimut  Toconota  ThoiDiM. 

The  cork  elm  is  a  more  valuable  timber  tree  but  it  is  found  only  in 
the  limestone  soils  of  western  Vermont  and  there  but  rarely.  Its  pecu- 
liarity is  a  growth  of  corky  ridges  which  sometimes  project  for  half  an 
inch  or  more  from  all  sides  of  the  younger  branches.  The  leaves  resemble 
those  of  the  white  elm  but  are  more  conspicuously  downy  upon  the  under 
side  along  the  mid-ribs.  The  bud  scales  are  also  downy  and  the  young 
branchlets  somewhat  so  whereas  those  of  the  white  elm  are  smooth.  The 
flowers  are  borne  in  open  branching  clusters,  or  racemes,  and  this  charac- 
teristic gives  the  Latin  name  to  the  species.  The  fruit,  which  matures 
when  the  leaves  are  tialf  grown,  is  soniewhat^larger  than  that  of  the  other 
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BACKBERBY    (NEITLBTItEB).       CtUil  OCCideniolU  lAuH. 


The  hackbeiry  is  one  of  the  rare  trees  of  this  state,  occurring  bo  far 
j  is  known  only  sparingly  in  the  river  bottom  lands  of  the  Champlain 
valley  and  the  southern 
Connecticut  valley.  Its 
berries  are  dark  purple 
when  ripe  and  may  re- 
main on  the  tree  all 
winter.  They  are  about 
the  size  of  peas,  with  a 
sweet  flesh  which  is  edi- 
ble, and  sought  by  tlie 
birds.  Its  fine  form 
makes  it  a  desirable 
shade  tree. 

It  BO  closely  reseni- 
bles  the  elms  that  it  is 
easily  mistaken  for  one 
of  them  and  because  of 
this  it  is  doubtless  fre- 
quently passed  unnoticed 
even  by  botanists. 


MUtBBBRIBS. 

The  name  mulberry  is  very  comni only  applied  in  Vermont  to  one  of 
the  wild  raspberries,  wfaich  has  a  conspicuous  rose- like  blossom  followed  by 
a  reddish  raspberry  fruit.  This  shrub  should  be  called  the  purple  flowering 
raspberry  since  the  true  mulberries  are  trees.  Two  species  of  mulberry 
occur  in  Vermont ;  of  these,  .the  red  is  native,  and  the  white  is  introduced. 

The  fruit  of  both  is  edible  somewhat  resembling  that  of  the  blackberry 
in  size  and  appearance.  The  leaves  are  heart-shape  or  ovate,  often  cut  into 
curiously  irregular  lobes  so  that  no  two  leaves  on  a  branch  will  be  exactly 
alike.  Tliis  irregularity  in  leaf-form,  together  with  the  peculiar  fruit, 
makes  the  recognition  of  the  mulberry  easy.  It  is  often  difficult  to  distin- 
guish  the  two  species,  however.    The  following  key  will  aid  in  this  : 

L«v«  bright  and  ■month,  moMlj  glouy  above White  Mulberry 
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UCD  KiTLBEKKy.     Monu  rubra  loan. 


Le>r  and  (rait,  x 


Tbe  red  mulberry  ma  dis- 
covered at  Fowmtl  in  Booth- 
weatem  Vermont  by  Williftm 
Oakes  some  serenty  ye«ra 
ago.  W.  W.  ¥^]ei*oa  re- 
cently found  a  few  treee  near 
Pownal  showing  that  it  still 
occnrs  there  occasionally  at 
leMi.  It  ia  typically  a  more 
southern  tree  and  this  station 
is  probably  nearly  at  its 
northern  limit.  It  becomes  a 
tree  of  mediam  size  at  tbe 
eonth.but  these  Pownalplante 
were  scairclT  more  th»n 
shruhe,  six  to  fifteen  feet  in 
height.  Students  of  trees  in  tbe 
southern  counties  should  be  on 
the  lookout  for  it  elsewbere- 


wmrs  MULBEBBT.  MoTTitaiba  Linn. 
Some  years  ago  there  was  considerable  discoseion  and  some  experi- 
mentfl  upon  the  feasibility  of  silk-worm  culture  in  tbe  United  SUt«8.  At 
this  time  the  white  mulberry  was  planted  in  many  places  in  the  state. 
TheK  trees  have  proved  bardy  and  occasionally  spontaneous  seedlings  have 
appeared. 

MAGNOLIA    FAMILY 

TOLIFTBEE. 

lAriodtndron  tulipt/tra  Linn. 
The  tuliptree  is  included  in 
this  list  of  native  Vermont 
trees,  although  few  native  trees 
can  be  pointed  oat.  The  tree 
was  authentically  reported  in 
the  Appendix  to  Thompson's 
Vermont  in  1853.  It  then  oc- 
cnrred  occasionally  in  Ben- 
nington county  along  the  Hoo- 
sickriver.  A  single  native  speci- 
men of  it  was  recently  reported 
from  North  Pownal  by  Eggle- 
ston,  showing  that  it  is  not 
yet  extinct.  It  is  to  be  hoped 
that  tree  lovers  located  in  that 
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portion  of  tlie  stale  wiil  learn  and  more  fully  report  upon  iU  present 
dietribntion  ae  this  region  marke  ita  northern  limit  as  a  native  tree.  It 
thrives,  however,  as  a  Bhade  tree  planted  in  yarda  in  Rutland  and  Burling- 

An  atttacbive  feature  of  this  tree  is  ita  display  of  tulip-like  flowers 
which  open  in  June.  The  teavee  are  curiously  four  lobed,  or  lyre  shape, 
aa  is  well  shown  in  the  figure,  light  green  above  and  whitish  below. 

LAUREL    FAMILY 

SASSAPRAB.    Saseafrat  SauafrM  [Linn.)  Karat.,  S.  officinaU  Nees. 

The  sassafras  reaches  its  northern 
limit  in  southeastern  Vermont  where 
it  occurs  sparingly  in  sandy  soils  in 
the  lower  Connecticut  valley.  It  is 
also  found  in  Pownal,  and  should  be 
looked  for  further  north  in  western 
Vermont.  The  leaves  have  many  in- 
teresting variations  in  form.  Some 
are  ovate  and  entire  while  others  are 
deeply  three  lobed.  These  with  inter- 
mediate forms  may  be  found  on  the 
same  tree.  Its  bright  blue  fruits  ripen 
iu  September  and  are  eagerly  de- 
voured by  the  birds.  The  root  of 
this  tree  furnishes  the  sassafras  bark 
of  commerce.  When  transplanted  it 
SASSAFRAS  makea  an  interesting  and  rather  or- 

j  c-.,.  >,  ,  namental  tree. 

Lnvn  and  yonni  fmit,  X  H . 

PLANETREE   FAMILY 

avcAHORE  (buttohwood).    Plaianus  oeaidentalii  Linn. 

The  sycamore  occurs  sparingly  in  the  Champlain  and  the  lower  Con- 
necticut valleys,  and  their  tributaries.  It  is  also  abundant  in  the  Hoosac 
vulley,  in  southwestern  Vermont.  It  is  at  its  northern  limit  in  this  state 
and  ae  a  consequence  no  very  lai^  trees  of  it  occur.  In  the  lower  Ohio  and 
>fis8i8Bippi  valleys,  where  it  is  more  fully  at  home,  the  sycamore  develops 
into  the  lai^est  tree  of  eastern  North  America,  occasionally  reaching  a 
height  of  150  feet  and  a  diameter  of  15  feet. 

An  unmistakable  character  of  the  tree  is  its  bark.  On  old  trees  this  is 
brown  and  rough  on  the  lower  parts  of  the  trunk,  but  above  and  on  the 
branches  it  is  smoother  with  great  irregular  whitish  or  pale  yellowish  patches 
where  the  out«r  layers  have  scaled  off  leaving  the  inner  bark  exposed. 
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Leaf  and  rntillns  bead, 


Tliie  gives  the  tree  a  whitewaslied 
appearance  when  Been  from  a 
short  dJBtance. 

Tlie  globular  heads  of  fruit  or 
"buttona"  awing  by  their  slender 
etalka  until  late  in  winter.  The 
wood  ia  hard  and  durable  for 
many  purposes.  On  account  of 
ita  beauty  and  delicacy  of  color  it 
is  used  for  furniture,  and  inside 
casinga. 

It  ia  a  water  loving  tree,  pre- 
terriuf  tlie  low,  rich  banks  of 
streams,  but  will  grow  in  drier 
soils.  It  ia  frequently  planted  as 
a  shade  tree.  It  ia  intereating 
and  Bometiinea  picturesque,  but 
rarely  ornamental  as  it  grows  in 
Vermont, 


ROSE  FAMILY 


THE  MOUNTAIN    J 


The  mountain  ashes  are  conspicuous  among  our  trees  for  their  broad, 
flat-topped  clusters  of  creamy-white  flowers  followed  by  the  persistant 
Bcariet  fruits-  The  common  name  is  suggested  by  the  general  resemblance 
of  the  compound  leaf  to  that  of  the  ashes.  In  reality  these  trees  are  very 
cloeety  related  to  the  cultivated  apples  and  pears,  a  fact  which  will  become 
evident  if  one  eicaniinea  the  atructure  of  either  the  flower  or  the  apple- 
like fruit. 

Two  species  of  mountain  aah  arc  natives  of  the  elevated  parts  of  the 
eastern  United  States  and  both  of  thepe  occur  in  Venuont.  They  are  closely 
related  and  so  similar  that  it  requires  careful  scrutiny  to  distinguish  them. 

LeaHels  with  loogtapctios  poinls,  leiAbuds  tmoolh,  ftuit  <^  lo  ^  Inch  [d  diato- 


l«tK.r  (M  inch  in  di>i 


-ebluntls-Bn 


t,  fniit 


..EldCTlear  Mountalo  Aah 

TnlTodueed  »peciee. — The  native  mountain  ashes  are  not  infrequently 
transplanted.  The  one  most  commonly  need  for  ornamental  purposes 
in  Vermont,  however,  is  tbe  European  mouiitnin  ash  ( P.  A  ncupariii).  Plants 
ofitare  found  abundantly  spontaneous  in  grovesat  Burlington,  evidently 
from  seeds  carried  tliitber  by  birds.  It  is  easily  distinguished  from  either 
of  the  native  species  by  the  tact  that  its  younger  leavea  are  distinctly  pub- 
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escent,  with  fine  haira  on  both  surfacea,  whereas  the  leavee  of  the  native 
epeciee  are  nearly  or  quite  smooth.  Both  the  flowera  and  the  fniitu  of  the 
European  species  are  larger  than  those  of  the  native. 

There  are  several  varieties  of  this  or  other  European  species  in  cultiva- 
tion, including  one  that  has  pendulous  or  weeping  branches,  and  one  with 
leavee  that  are  usually  simple  or  divided  only  at  the  base,  the  oakleaf 
mountain  ash- 

Pyrtu  Americana  DC- 

This  is  the  more  com- 
mon native  speciee.  It 
is  a  email  tree  twenty- 
five  to  thirty  leet  high, 
Mattered  over  the  etate 
but  more  frequent  in  the 
mountainoue  regions. 
The  lai^  flat  clusters  of 
whitish  flowers  open  be- 
fore the  leaves  are  fully 
expanded.  The  leaf  and 
fruit  characters  are  well 
shown  in  the  accom- 
LesTCs  aod  fhiii  or  the  American  aud  oD«  leaflet  of  tbc  panying  drawing.  In 
color  the  fniit  is  bright 

red,  and  renders  the  trees  especially  conspicuous  and  attractive  in  autumn 

and  early  winter. 

BLDERLEAF  MOUNTAIN  ASH.     Pi/nii  rambvcifoUa  Cham,  ASchl. 

This  species  is  found  near  the  summits  of  Mt.  Mansfield,  Camel's  Hump, 
Willoughby  and  a  few  of  the  other  higher  mountains.  It  is  not  very 
common  anywhere.  This  is  not  surprising  since  it  is  a  northern  tree  and 
reaches  its  southern  limit  in  New  England,  extending  from  here  northward 
to  Greenland  and  westwnrd  to  the  Rocky  Mountains  and  Alaska.  It  is  a 
small  tree,  or  often  a  mere  shrub  when  nut  favorably  situated,  with  branches 
spreading  into  a  rounded  head.  Sargent  et^a  that  it  reaches  its  best  devel- 
opment in  this  r^ion.  It  has  been  transplated  occasionally  in  northern 
Vermont  and  has  made  a  beautiful  small  shade  tree. 

The  leaflets  are  seven  to  thirteen  in  number.  One  of  them  is  included 
with  the  illustration  of  the  American  mountain  ash  that  the  two  kinds  may 
be  compared.  It  will  be  seen  that  the  elderleaf  is  shorter  and  broader  with 
a  tendency  to  be  less  pointed  or  even  blunt  at  either  end.  It  occurs  so 
rarely,  however,  that  there  will  be  little  opportunity  for  confusion  between 
the  two  except  by  mountain  climbere. 
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APPLIB  AND   PUES. 

Tbe  caltivated  apples  and  pears  are  so  clooely  related  to  the  monntam 
ashce  as  to  be  placed  by  most  botaniste  in  Ibe  aame  genns  with  them.  Tbej 
are  all  iutrodQced  from  Europe  and  Asia.  Tbe  apple  [Pyrut  Maliu)  is  fre- 
quently siKintaneoue,  and  many  of  the  best  raneties  under  cnlcivation  in 
this  conntiy  came  from  such  American  seedlings.  The  common  pear  {Ptfnit 
contmunit)  and  the  cr«b  apple  (Pffrat  baeeaia)  sre  both  near  relatives  of 
the  apple.  Some  of  the  larger  improved  varieties  of  the  crab  are  probably 
hybrids  with  the  common  apple- 


siRriCKBBBSr  (SHADBtSB,  Jdneberry).    AmelajuAier  Oanaden»it  [h.)  Medic. 
The  sbadbusb  is  easily  recognized  by  its  graceful  white  floweie  which 
appear  in  the  most  lavish  profusion  in  May  before  those  of  any  other 
native  frait  tree.     The  fruits 
which  ripen  in  June  are  a 
quarter  of  an  inch  long,  pur- 
ple, sweet  and  edible  but  the 
birds  make  way  with  tbem 
o  quickly  that  they  are  not 
\  often  to  be  foond- 

The  ahadbuah  is  common 
a  light  soils  and  dry  wood- 
lands throughout  tbe  etate, 
and  especially  BO  in  parts  of 
tbe  Cbamplain  valley. 

It  ranges  in  size  and  habit 
from  a  bush  to  a  small  tree 
of  twenty  to  thirty  feet.  Idke 
the  other  members  of  this 
family  it  is  variable  and  there  are  also  some  smaller  shrubby  species'  which 
very  cloeely  resemble  it.  Some  of  these  are  beii^  cultivated  for  their  fruits, 
and  are  said  to  be  quite  productive  and  desirable. 

HAWTIIOBNS 

Tbe  haws,  or  as  they  are  more  familiarly  known,  the  hawthorns  or 
thomapples,  have  characters  which  render  tbem  conspicuous  and  ^miliar 
to  everyone.  They  are  all  small  trees,  often  shrubby  in  habit,  with  low 
crowns  and  spreading  branches.  These  are  usually  covered  in  spring  with 
clusters  of  attractive  white  flowers  and  loaded  in  autumn  with  fruit,  which 
is  apple-like,  varying  in  color  from  red  to  yellow  and  in  diameter  from  one 
fonrth  to  three  fourths  of  an  inch  or  more. 

'gocBTfio.   A,  alMiJblia,   A. 
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Several  apecie§  of  haw  occur  in  this  state.  They  are  extremely  variable 
and,  indeed,  are  not  at  present  fully  tinderatood  by  botanietB.  For  this  rea- 
son only  the  three  most  common  and  well  marked  species  are  incladed  in 
the  followii^  key  and  descriptions.' 

Bruicbe*  hoTiHHital.  ^lay.  1«va  wadiB-ihap*  at  but,  fiult  yelloic  otrcd Dolled  Hin 

Bnnchei  Dot  taorlioiital  (Itrctalaily  aiccDdlag).  r«ddl>h. 

Lcavea  tblu.usDally  roondedor  beart-thipe  at  baae,  leaf-atalk   ilcndcr,  fruit 

coral-rad Scarlet  Haw 

Leavei  thicker,  atalnliiK,  wedie-ahape  at  baae  vlth  leaf-tlwnt  oAcd  cilendlnE 
dowDlbeaborl,stoiiIleir>liIk,frtiltbHKbt.  dark  red LonKjpinc  Haw 

Introduced  tptcia. — In  addition  to  these  three  species  and  the  other 
native  ones  mentioned  in  the  foot  note,  the  English  hawthorn  (Crataegut 
Oxycaniha)  is  often  met.  This  has  been  planted  as  an  ornamental  tree  and 
is  sometimes  found  as  an  escape  in  woods  or  by  roadsides-  It  is  to  be  dis- 
tinguished by  its  smaller  fruit  (one-fourth  to  one-third  inch  long)  and  dis- 
tinctly cut-lobed  leaves,  wedge-form  at  the  base.  The  flowers  arc  large  and 
showy. 


BCtKLIT    HAW      (BCAftLFT-PBUITBD  TBORN,    WHITE  THOBn).       CfOtatgUH 

linn. 

The  scarlet  haws  (including  the  various  forms,  see  foot-note)  are  the 
commonest  of  our  hawthome  and  are  certainly  well  known  to  the  children 
of  Vermont,  for  who  has  not  at  sometime  or  other 
r  eaten  thorn  apples  or  woven  cape  with  the  sharp 
^tj  slender  thorns?      The  white  or  pinkish  flowers 
open  in  early  June  and  are  among  the  most  bean- 
tiful  found  upon  any  tree.    The  scarlet  apples  are 
oblong  and  about  half  an  inch  in  diamet«r.    They 
ripen  in  September  or  October  and  often  hang  upon 
the  trees  until  late  fall.    The  scarlet  haws  are  gen- 


SCARLBT  HAW 
Leaf  BDd  fmlt,  X  \. 


erally  distributed  through  the  lower  altitudes  ii 
Vermont. 


I  Prof eisor Sargent  has  recently  madea  critical  eiamlnatlon  of  ipeqlmcns 

of  Vernoi 

hawtborni  aent  him  from  varloui  localities.    Reporti  on  these  juit  ai  ttali  1i  ec 

ling  to  pTflB 

neceitiry.      He  dlstingulshei  ten  ipegiei  among  tboiie  lubniilled   to  him. 

papuUfilu 

forma  of  what  ii  Included  in  Gray's  Manual  under  C.  cocdnta  and  its  varieties 

aod  perhap 

rather  puiilini  queslloas  to  any  one  who  undertakes  careful  obaeivatlons  upoi 

.them. 
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HAW,     Cralaegm  macraeanlha   Loud.,  C  eoeeinea  macracantka 
Dudley. 


This  hawthorn  ia  common  in  the 
Champlain  valley  and  occurs  in  the  Con- 
necticut valley.  It  may  therefore  be 
expected  along  with  the  scarlet  baw 
a  most  parts  oi  the  etal«.  It  closely  re- 
emblee  the  scarlet  haw  in  general  appear- 
ance, but  has  spines  somewhat  longer, 
flower  lai^r  and  borne  in  broader,  stouter 
clusters.  The  fruit  is  rather  smaller,  round 
or  compressed  longitudinally.  It  is  diffi- 
cult to  distinguish  the  species  by  theaechar- 
acters  alone,  however,  and  it  will  usually  be  necessary  to  appeal  to  the 
leaves  in  its  identification.  These  are  shining,  thicker  and  more  leathery 
in  texture  than  those  of  the  scarlet  haw  and  have  a  wedge-shape  base 
merging  into  a  rather  short  stout  petiole.  A  comparison  of  the  figures  will 
help  make  these  distinctions  clearer. 


d  frail,  > 


nOTTED   H.\W    (SPREADINQ  THORN,  DOTTSD  FBaiTKD  T. 

The  dotted  haw  is  a  curious  looking  tree 
with  stout  branches  spreading  nearly  at  right 
angles  to  the  trunk  and  forming  a  broad  flat  or 
terraced  liead.    Thischaracterismoreclearly  , 

seen  in  the  older  trees  and  when  viewed  from  \ 
a  short  distance.  Its  identification  may  be 
made  more  certain  by  comparing  tlie  form  of 
the  leaves  with  the  accompanying  figare  and 
also  by  noting  the  fruit  characteis.  The  fruits 
are  larger  than  those  of  the  scarlet  liaw,  some- 
times nearly  an  inch  in  diameter,  turning 
dull  red  or  yellow  in  autumn  and  marked 
with  whitish  spots.  This  last  character  has 
given  name  to  the  species.  The  dotted  baw 
thrives  best  on  rocky  upland  pastures  and  is  n< 
the  state. 


IN ) .    CrcUaegv*  punctoJu 
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Aformof  thi8  8pecieB(var.  cowwnw  Britton)  has  been  found  at  Fer- 
risbaig,  which  ia  denwly  whitish  tomentoee  (hairy)  on  the  lower  leaf  sur- 
facea,  and  on  the  leaf  and  fi'uit  etalka. 


The  plums  and  cherries,  particularly  when  in  bloasom,  are  among  the 
most  attractive  treee  in  New  England.  They  are  all  of  einall  or  mecliuin 
eize  with  conspicuous  pink  or  white  flowers.  They  are  distii^Tiiahed  by 
their  stone  fruit  and  by  their  astringent  bark  and  leaves- 
There  are  five  species  found  in  Vermont.  One  of  these,  the  sand  cherry, 
is  a  small  shnih  usually  nearly  or  quite  prostrate  and  is  found  hut  rarely. 
One  of  the  other  tour,  the  choke  clierry,  seldom  attains  to  the  size  or  habit 
of  a  tree,  hut  it  is  deemed  best  to  include  it  in  this  list  since  it  occurs  so 
commonly  along  with  the  tree  species  that  the  omission  might  lead  to 
some  confusion. 

Fruit  nd  or  ycllaw.  Bowers  and  fruit  In  (burl  ipreadlnc  clmlen  (umbeMlkc). 
Prultioull,  a  Incti  or  !«■  Id  dtimeter.  briiht  nd.  small  slender  tree,  barkliibl 

red- brown,  lesTei  finelf  saw.loolhed WUd  Red  Chcrrr 

Prsll  large,  M  ioch  or  more  in  diameler,  redoryeltaw.aniBlt  Iree.bruicheaspreadlns, 

bark  nugh  and  dark  gra)*,  leaves  coaraely  law-toothed Canada  Plum 

Pmit  black,  flowers  and  rmlt  Id  Ions,  aleader  dusters  (racemes),  bark  gnylab. 

Shnib,  rraUnrr  asiTioBCDl,  leave!  iharply  saw-tootbed CbokeCheny 

Large  tree,  bark  rough   and  black,  frDlt  sllgbtly  aatriDKeDt,  leaves 

with  teeth  incarved Black  Cbcrry 

CiUlkaled  ipfciei'. — There  are  several  species  of  plums  and  cherries  in 
cultivation.    Those  ofteneet  found  in  Vermont  are  the  following  ; 

European  orgarden  plum.  Pmmtt  domretica  Linn.  The  common  cul- 
tivated plum,  including  the  Damsons,  (the  latter  being  var.  Dam- 
oKxna).  Treestrong,  usually  upright;  leaves  large,  ovate  or  obovale,  firm, 
thick,  rough,  coarsely  saw-toothed. 

Japanese  plum.  P.  Iriflora  Roxb.  A  more  slender  willowy  tree,  with 
smoother,  greener  leaves,  more  finely  cut-toothed. 

Sour  cherry.  P.  Crranu  Linn.  The  commonest  cultivated  cherry  in 
Vermont.    A  comparatively  small  tree  with  smooth  leaves  ;  fruit  sour. 

Sweet  cherry.  P.  .^Huni  Linn.  A  larger,  straighter  growing  tree,  sel- 
dom seen  in  Vermont ;  leaves  larger,  dull  and  soft ;  fruit  usually  sweet. 
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other  species  sometimee  cultivated  are  the  following  plume :  P.  Siinoni, 
P.  certuifera,  P.  Ameriaana,  P.  aufftuti/olia,  P.  hoHvlana ;  the  peach,  P. 
Pertica  ;  and  the  apricot,  P.  Arjneniaca. 


;anada  Phvu  (wild  ob  horse  plcm).     Prvnut  A-merieana  nigra  Waugh,  P. 
mgra  Ait.,  P-  Americana  Marah.  in  part,  according  to  Graj's  Manual. 


The  Canada  plum,  found  frequently 
in  Vermont,  is  a  Bmall  tree  or  shrub,  with 
erayisb-brown  bark  and  short,  spiny 
branchleta.  It  may  be  recogniced  by  its 
broad  coarse  leaves,  Bometimes  four 
inches  longandtwo  or  three  inches  wide. 
The  Sowers  are  abundant,  lai^  and 
strong,  of  a  fine  pinkish  color,  and  ap- 
pear about  the  first  week  in  May.  The 
fruit,  often  an  inch  in  diameter,  ripens 
in  August.  It  is  sometimes  rather  bitter, 
but  occasional  trees  bear  good   eatable 


CANADA  PI.UU 
IiCavei,  fioweim  aod  fruit.  X 


)  RED  CBERRY  (BIRD  chebby).     Prunu»  Pentuylvo 


The  wild  red  cherry,  a  small,  slender  tree, 
is  quite  generally  distributed  from  the  rocky 
woods  of  Newfoundland  to  North  Carolina.  It 
is  common  in  all  parts  of  Vermont  where  it  is 
often  only  a  roadside  shrub.  The  flowers  ap- 
pear in  May  in  beautiful  white  clusters  on  long 
pedicels.  The  fruit,  which  ripens  in  midsum- 
mer, is  small  and  globular,  becoming  bright  C 
red  when  mature.  This  tree  is  distinguished 
from  the  other  cherries  by  its  slender  and 
more  graceful  form, by  its  lighter  colored,  close- 
growing  bark,  often  covered  with  transverse 
scars  (lenticels),  by  its  small  flowers  in  spread-  x.««tm  flownti 
iug  clusters  and  by  its  very  small  globular  fruit 
similarly  clustered. 
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{wiLD~r;nEH8Y).     Prunia  Virginiana  Linn. 

The  choke  cherry  is  uauallv  &  shrub  in  \er- 
inont.  It  is,  however,  included  in  this  list  of  trees 
because  of  lie  close  relationship  to  the  other  cher- 
ries. It  is  very  widely  distributed  in  Nbrth  Am- 
erica, ranging  from  the  Arctic  circle  to  California 
and  Texas.  In  May,  when  the  leaves  are  half 
grown,  it  is  covered  with  creamy  white  flowers  in 
long  nodding  clusters.  The  peculiarly  astringent 
fruit,  varying  greatly  in  quality,  however,  ripens 
abundantly  in  August.  It  makes  a  good  quality  of 
jelly. 


BLACK  CHERRV.    Frvtou  leToHiM  £brh. 


This  ii  the  only  native  Ver- 
mont cherry  which  reaches  a  sufB- 
cient  size  to  make  it  a  valuable 
timber  tree.  It  has  been  exported 
in  considerable  quantities  from  the 
southern  part  of  the  state,  but  now 
large  trees  are  seldom  found.  The 
wood  is  of  very  superior  quality  lor'^ 
cabinet  making,  and  commands  the 
highest  price  of  any  native  Ameri- 
can timber.  It  has  a  beautiful 
grain  and  takes  a  very  fine  polish. 
The  flowers  resemble  other  cherry 
blossoms  and  are  borne  in  racemes. 
The  fruit  ia  at  first  dark  red,  then 
becomes  almost  black,  with  a  thick 
skin  and  dark  juicy  flesh,  which  is 
generally  rather  bitter  but  some- 
times sweet  and  pleasant. 


BLACK  CEBRRY 


PULSE    FAMILY 

Moetof  the  members  of  this  family  are  easily- recc^nized  as  such  by 
their  irregularflowers  of  the  pea-blossom  type,  by  their  fruit  pod,  similar  to 
that  of  the  pea  or  bean,  and  by  their  compound  leaves. 

All  of  them  which  are  native  plants  are  herbaceous.  Many  of  the 
species  which  grow  further  south  are  shrubs  and  trees.    Se^'eral  of  the  lat- 
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ter  are  commonly  cultivated  in  Vennont,  including  four  trees,  the  commoo 
tocnst,  the  clammy  locust,  the  honey  locust  and  the  coffeetree. 

The  common  locust  [Bobinia  PMwdacodo  Linn.)  is  a  native  of  Pennsyl- 
vania and  the  more  southern  states-  It  has  been  widely  planted  in  Ver- 
mont and  has  frequently  run  wild  along  fence-rows  and  about  yards.  The 
profusion  of  the  fragrant  white  blossoms,  the  delicacy  of  the  foliage  and  the 
picturesque  form  of  the  tree  combine  to  make  it  very  a^ractive.  This  locust 
is  a  large,  rapidly  growing  tree.  It  makes  the  beet  of  fence  posts  and  it  is 
said  that  it  can  be  grown  with  profit  for  that  purpose  in  tliis  State. 

The  clammy  locust  (RMnia  vitcoia  Vent,)  is  a  smaller  tree  which  is 
sometimes  planted  for  shade  or  ornament  and  tends  to  spread.  It  is  easily 
.  distinguished  by  the  fact  that  its  twige  and  leaf-stalks  are  clammy  or  sticky 
to  the  touch. 

The  honey  locust  {QUditiiatriacantfuaJAnn.)  is  occasionally  planted. 
It  is  conspicuous  because  of  its  long  pods,  (one  foot  or  more)  and  its  much 
branched  thorns.    The  leaves  are  doubly  compound. 

The  Kentucky  coffeetree  (Qj^mnoeladui  Canadatti*  Lam.)  is  also  occa- 
sionally planted.  The  leaves  are  doubly  compound  and  two  or  three  feet 
long.    The  pods  are  five  to  ten  inches  long  and  one  to  two  inches  broad- 


MAPLE    FAMILY 


The  maple  family  is  a  large  one  including  nearly  seventy  species.  Ten 
of  these  t«cur  in  the  United  States,  and  seven  are  found  in  Vermont  In 
many  respects  they  form  the  most  characteristic  feature  of  our  forest  flora, 
and  were  we  to  select  a  state  tree,  popular  choice  would  certainly  be  unani- 
mous for  the  sugar  maple- 

The  maples  are  easily  distinguished  from  all  other  trees  by  their  peculiar 
winged  or  "  key  "  fruit.  The  leaves  of  all  except  tho^ ash-leaved  maple  are 
also  so  similar  as  to  form  a  good  family  character. 

Two  of  the  seven  native  species  are  as  frequently  shrubby  as  they  are  tree- 
like in  both  size  and  habit  of  growth,  hut  all  are  included  in  thisdiscuBsiou. 
By  appealing  to  the  size  of  the  tree  and  characters  of  the  leaves  it  is  possible 
to  distinguish  the  species  as  follows : 

Loves  compoand  (3-7  leafteta.  retcmbllat  the  uh.) Boielder 

LcBvu  iLmple,  with  3-5  promluenl  divlaloni  or  labea 

Lcavei  with  lErmlaiUabr  more  ihBD  K  length  of  midrib  Silver  Maple 

LeivH  »ilfa  terminal  lobei  ]i  or  lesa  tbiD  K  lenEth  of  midttb. 
Botloinofa<TiusM  (I.  e.  lariec  natche*  or  IndenlatlDni)  ■cute,  lobe* 

■barply  loolhed Ked  Maple 

BMIom  of  (innact  rounded,  lobea  wllb  few  or  no  leetb. 
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SinumdMp.  lowet  aurfucsorteavci  inootb  er  with  lew  balrsoo 

SlnsKB  ihBllow,  lower  iutIkcm  of  l«ni  minutely  balu' BIbcIc  Maple 

Small  lre«  or  ihrnbEt. 
Lean*  large  {oftea  6-S  iacbea  lont),  matglni  finely  toolbed.  bark  light 

KreeoMriped  vritb  darker  line! .Slriped  Maple 

Leaves  smaller  iys  inches  loti^)  uaigipi  coarsely  loothfd,  bark  not 

striped Moumaia  Maple 

InlTodueed  »peciei. — The  Norway  maple  is  a  European  species  frequently 
used  ae  a  street  shade  tree  farther  south,  and  occasionally  planted  in  Ver- 
mont. It  moat  closelj'  resembles  the  sugar  maple  among  our  native  species 
but  is  easily  distinguished  by  its  broader  nnd  lower  crown,  larger  leaves  and 
larger,  more  di^ergt'iit  key-fniits. 

Numerous  horticultural  varieties  of  the  silver  mnple  have  been  introdu- 
ced in  recent  years,  especially  from  Japan.  These  include  very  deeply  cut- 
leaved  forms,  and  also  one  with  drooping  branches.  Theirrelationshipto 
the  native  species  is  usuiilly  recognizable  however. 

The  horse  chestnuts  and  buckeyes  arc  closely  related  to  the  maples,  al- 
though some  authorities  place  them  in  a  separate  family.  Of  these  the 
European  horse  chestnut  (Aeiciiltii  Ifippocattanum)  isvery  commonly  culti- 
vated. It  forme  a  laige,  clean,  symmetrical  tree,  ivith  rich  foliage  and 
sliowy  blossoms.  The  buckeyes  of  the  south  and  west  are  occasionally 
planted. 

MOUNTAIN  KAPU.     AceT  tpJCOlUM  Lau). 

The  mountain  maple  rarely  be- 
comes more  than  a  shrub  in  Ver-  - 
mont-  It  occurs  commonly  in 
moist,  rocky  mountain  forests  in 
all  parts  of  the  state-  Like  the 
striped  maple  it  is  partial  to  road- 
aides,  and  borders  all  our  mountain 
driveways.  The  leaves  are  thin 
and  downy  on  the  under  side.  -The 
greenish  yellow  flowers  are  borne 
in  erect  pubescent  clusters  which 
appear  in  the  latter  part  of  June. 
MOUNTAIN  MAPLE  The    fruits    are    very    divergent, 

Leaves  and  fruit.  X  i^.  smaller  than   those   of    any   other 

maple  and  become  bright  red  in 
July  and  August.  The  heavy  clusters  then  hang  down  and  turn  dark 
brown  before  being  scattered  by  the  winds.  It  is  the  spike-like  arrange- 
ment of  these  flowers  which  suggested  the  Latin  name  of  the  species-    This 
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mAple  is  one  of  the  most  highly  ornamental  of  the  smaller  trees,  and 
worthy  of  more  general  cultivation. 


.  Acer  Penrmylvamcum  Linn. 
The  striped  maple  ie  a  small 
tree  or  shrub  which  forms  a 
familiar  part  of  the  under 
growth  of  onr  foreets,  and  is  a 
common  roadside  bueh  in  all 
parts  of  the  state.  It  is  easily 
dietinguished  by  its  greenish 
bark  striped  longitudinally 
with  darker  lines.  The  leaves, 
the  largest  of  the  maples,  are 
nsnally  from  five  to  seven  inches 
long  and  four  or  five  inches 
wide.  Its  drooping  clusters  of 
greenish  flowers  unfold  by  the 
middle  of  June  when  the 
leaves  are  nearly  grown.  The 
fruitA  are  abundant  and  turn  a 
beautiful  scarlet  towards  au- 
tumn. This  maple  rarely  ex- 
ceeds a  height  of  twenty  feel. 

It  has  also  a  distinct  value  for  ornamental  planting,  especially  in  groups 

or  borders. 


STRIPED  MAFLE. 
Lckland  ttuU.  X  >j. 


SUOAR  UAPLE  (hard  M 


f,  BOCK  MAPL£)  Acer  barbtUvm  Michx, 
tnum  Wang. 


A.  tacchar- 


The  sugar  maple  is  at  home  every- 
where in  Vermont  but  it  thrives  best 
on  the  cool,  rocky  uplands  of  our 
state.  It  can  be  dietinguished  by  its 
tight  gray  bark  which  has  large, 
white  patches  on  the  younger 
branches  or  by  its  broad,  five-lobed 
leaves  which  have  shallow,  rounded 
sinuses.  The  small,  inconspicuous 
flowers  of  the  sugar  maple  appear 
with  the  leaves  but  the  fruit  does 
ripen  until  late  summer.  This  tree  is' 
widely  distributed  in  North  America 
but  the  fame  of  its  sugar-bearji^  sap 
has  mainly  spread  from  Vermont. 
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Besides  its  value  u  a  sugar  tree,  its  timber  is  hard  and  durable.  It  is 
ezlensiTely  used  for  flooring,  also  for  chair  stock  and  other  furniture  and 
forfnel.  The  "curled"  and  "bird'f^eye"  maple  are  unusual  forms  of  this 
Bpeciea,  produced  by  a  peculiar  curling  of  the  fibers. 


BLACK  MAPLE  Acer  haTbotum  nignan  Sarg.,  Acer  loKcharimtm  nigrum  T.  &  G., 
Acer  nignan  Michx.  f. 

The  above  list  of  I^tin  names  reveals  the  fact  that  this  tree  has  loug 
been  a  puzzle  to  botanists.  In  leaf  characters  it  differs  considerably  from 
the  sugar  maple,  but  resembles  it  in  fruit  characters,  general  habit  and  in 
sugar  production.  As  indicated  in  the  key,  the  leaf  is  less  deeply  lobed, 
and  is  minutely  hairy  on  the  lower  face  ; 
it  may  also  be  hairy  along  the  leaf  stalk. 
It  ia  thicker  and  mure  leathery  in  texture 
and  ia  usually  heart-shape  at  the  base, 
the  rounded  basal  lobes  sometimes  over- 
lapping. The  typical  form  of  the  leaf  is 
shown  in  the  accompanying  figure. 

It  is  common  in  portions  o!  Canada 
and  farther  west.     In  Vermont  it  seems 
to  be  rare,  and  has  not  been  reported  out- 
side of  the  ChampJain  valley,   except  at 
Windsor.    Michauz  found  it  at  the  latter 
place  about  a  century  ago  and  its  rediscov- 
ery there  would  be  of  a  considerable  bot- 
anical  interest.     It  is    usually  found  in 
low,  moist  places. 
This  black  maple  should  not  be  confused  with  specimens  of  the  ordi- 
nary sugar  maple  baving  darker  bark.    Sugar  makers  often  term  such  trees 
"black  maples."    The  bark  of  this  black  maple  is  generally  dark,  but  the 
leaf  characters  must  be  appealed  to  in  its  recognition. 


BLACK  UAPLE,   '■ 


x)  Acer  taccharinum 


Linn.,  Aerr  datyearpum  Ehrh, 


The  silver  maple  is  a  large,  graceful  tree,  generally  distributed  along 
our  water  courses,  especially  near  the  shores  of  I^ke  Champlaio  and  the 
streams  emptying  into  it    It  resembles  the  red  maple  but  is  distinguished 
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ly  its  longer,  more  deeply 
t«r  green  leaves  which  are 
irhite  on  the  lower  side. 
1  the  silver  maple  floar- 
it  in  moist  soil,  it  will  make 
growth  and  become  a 
I  abode  tree  in  dry  loca- 
t  is  not  so  liardy  or  long 
either  the  red  or  the  SQgar 

many  situatioDS. 

fruits  are  two  or  thr^ 
>ng,  larger  than,  in  either 
her  ipeciee.    They  mature 
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BED  MAPLE  (soFT  MAPLE.  SWAMP  uaplr).     Actr  rtibrutit  Linn. 

The  scarlet  flowers  of  this  maple  give  us  the  bngbtest  spring  welcome 
from  the  trees.  When  the  red  maple  ie  a  blaae  of  color  and  the  other  trees 
are  bare  and  brown,  it  is  conspicuous  and 
unmistakable,  and  in  autumn  the  rich 
coloring  of  its  leaves  makes  it  conspicuous  , 
again.  The  leaves  of  the  silver  maple 
turn  yellow  and  those  of  the  sugar  maple 
yellow  or  red,  but  not  the  crimson  or 
deep  red  of  the  red  maple.  It  ie  distin- 
guished from  the  sugar  maple  by  its 
smoother,  dark  gray  bark  and  by  the 
deeper  acute  inciaions  of  the  leaves  al- 
though they  are  subject  to  much  varia- 
tion. The  fruit  is  about  one  inch  long 
and  like  that  of  silver  maple  falls  in  early 
summer.  This  tree,  common  throughout 
eastern  United  States,  is  very  generally 
distributed  in  Vermont.  It  is  especially 
found  in  low,  moist  soil.    The  red  maple  red  maplb 

yields  a  sweet  sap,  inferior,  however,  to  '■"'^  '"**  '*"''■  "  ^' 

that  of  the  sugar  maple.     The  wood  is  rather  soft  with  a  fine  smooth 
grain.     "  Curled  "  maple  may  occur  in  this  species. 
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Acer   Negvndo  Linn.,     A'rgundo  aceroidei 
Moench. 

The  leaves  of  the  boxelder  are 
compound  with  three  or  five  or  some- 
timeB  seven  slender,  somewhat  lobed 
leaflets. 

In  its  general  habit  and  appear- 
ance andreepeclally  in  this  leaf  charac- 
ter the  boselder  much  resembles  the 
ashea,  hence  one  of  its  popular  names. 
A  glance  at  the  peculiar  key  fruit, 
however,  shows  it  is  in  reality  one  of 
the  maples.  Its  flowers  appear  in  May. 
The  fruit  becomes  conspicuous  by  the 
latter  part  ol  June  but  clings  to  the 
tree  throughout  the  summer  and  au- 

Tlie  boxelder  occurs  sparingly 
along  streams  in  the  Champlain  valley, 
this  marking  its  northern  limit.  It 
is  very  commonly  planted,  but  its 
chief  recommendation  for  this  purpose 
is  its  quick  growth. 


BUCKTHORN     FAMILY 

Bhamnm  catkortka  Linn. 


The  buckthorn  was  introduced  from  Europe.  It  is  commonly  culti- 
vated as  a  hedge  plaut,  and  occurs  not  infrequently  as  an  escape.  When  left 
to  itself  it  develops  into  a  Email  and  rather  unsightly  tree,  bearing  some  re- 
semblance to  the  wild  plum.  The  most  conspicuous  character  is  its  abund- 
ant fruit  which  occurs  in  cluBtera.  It  is  berry-like  with  three  or  four  seeds, 
one-third  of  an  inch  in  diameter,  and  when  ripe  in  autumn  is  black  with 
green  juice. 

A  medicinal  synip  made  from  the  berries  was  formerly  much  used.  It 
is  a  powerful  cathartic,  and  lias  fallen  into  disuse  because  of  the  violence  of 
its  action.  Dyes  can  be  made  from  different  parts  of  the  plant.  The  juice 
of  the  fresh  berries  yields  a  saffron  color,  and  that  of  the  bark  a  beautiful 
yellow.  A  fine  green  pigziient  used  in  water  color  painting  under  the  name 
of  sap-green  is  made  from  the  berries  in  the  early  stages  of  ripeness. 
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LINDEN    FAMILY 

BAaswooD  (LtWDEK).     TUia  Americana  [inn. 

ThebaaawoodiB  a  widely  ecattered  tree  in 
Vermont,  growing  with  the  maples,  oaks  and 
etma.  Its  leaves  aiE  five  or  six  inches  long 
and  nearly  as  wide,  with  a  base  more  deeply 
cordate  on  one  Bide  than  the  other. 

The  flowers,  which  open  in  July,  are 
creamy- white,  borne  in  ctustera  sospended 
from  a  tongue-like  leaf  or  bract.  They  are 
very  fragrant  and  BO  full  of  nectar  that  the 
basswood  is  often  called  the  bee-tree.  The 
fruit  ripens  in  autumn,  forming  hard,  brown 
balls  or  nutlets  the  size  of  peas-  These  may 
quite  thickly  sprinkle  the  ground  near  the 
trees,  and  give  riae  to  a  plentiful  crop  of  seed- 
i.««landfiiiu,  x}j  lings  the  following  spring.    The  toi^h  inner 

bark  (bast)  gave  origin  to  the  common  name.  Baaswood  lumber  is  brown- 
ish or  nearly  white,  light  bnt  rather  tough,  and  ia  estenaively  used  for 
dowers  and  similar  cabinet  work,  panels,  inside  wood-work  and  for  toya. 
Owing  to  the  fact  that  it  is  readily  bent  it  is  used  also  for  tbe  bodies  and 
dash  boards  of  carriages  and  sleighs. 

The  European  linden  (T.  Eun^a)  is  occasionally  cultivated.  It  closely 
resembles  the  American  species. 

DOGWOOD    FAMILY 

souB  aim  (tdpblo,  PBPPKKtnoB).    .Vt/ua  lylvatiea  Marsh. 
The  sour  gum  is  found  occasion- 
ally in  swamps   along  the    shores  of 
Lake  Champlain  and  in  the   adjacent 
river  bottoms.     It  also  occurs  in  the 
southwestern   part   of   tbe   state  and 
has  been  found  in  the  interior  as  far 
north  as  Craftsbury  (Robbins).    This 
tree  has  a  peculiar  appearance  with 
horizontal  branches   and  smooth  o 
glossy   leaves,    borne    in    beech-like  / ' 
sprays.     Its  greenish  yellow  flowers  U 
appear  in  June  and  are  followed  by  \ 
the  dark-bine,  e^-shaped  fruits,  one- 
half  of  an  inch  long,  with  thin,  acid 
flesh,  ripening  in  October.  t^cam  n 
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OLIVE    FAMILY 

THE  ABHBB 

The  olive  family  takes  its  name  from  the  olive  tree  of  Asia-  The  only 
representatives  amoag  our  native  trees  are  the  ashes  ;  bnt  several  of  the 
commonly  planted  ornamental  shTube,  the  lilacs  and  other  syringaa,  and 
the  beautiful  forsythia,  belong  to  this  family. 

The  individual  flowers  of  the  ashes  are  small.  But  the  crowded 
clusters  in  which  they  appear  before  the  leaves  are  quite  conspicuous. 
The  flowers  are  of  two  kinds,  the  pollen  producing  and  the  seed  bearing 
being  on  separate  trees.  The  ashes,  like  the  maples,  have  prominently 
winged  fruits,  but  those  of  the  ash  hang  singly  whereas  tfae  maple  "  keys  " 
are  always  in  pairs. 

The  asbes  are  among  the  most  useful  of  the  hard  wood  forest  trees  of 
America,  yielding  to  the  oaks  alone  in  value.  Two  species,  the 
black  and  the  white,  occur  commonly  throughout  the  state ;  the  red 
and  the  green  ash  are  restricted  or  local  in  their  distribution.  The  latter 
two  are  very  similar  and  intermediate  forms  connect  them  so  closely  that 
some  authorities  rate  the  green  as  but  a  variety  of  the  red.  In  using  the 
the  following  key  it  is  to  be  observed  that  the  ash  leaf  is  compound,  that  is, 
each  leaf  is  divided  into  from  seven  to  eleven  smaller  leaflets,  as  will  beseeu 
by  examining  any  of  the  figures. 

LatenllcBfletiKnilcd,  ciritboot  distinct  sUlks) BiMk  Alh 

Utenl  Infleti  with  diatlnct  Halki. 

Budi,  jFtning  Bhocta  and  ]«f-iUtkscovered  with  fiae  velntf  haln....Red  Aah 
fiudi.  ycpunjflhootsand  leAr-atalkfl,  smoolh. 

Leivci  paler  or  downy  beneath White  Ash 

Iicavea  amooth  and  brl^bt  gieen  on  both  sidei Green  Aih 


wHTTE  ABH.  Ih-axinu*  AmtTKana  Linn. 

The  white  ash  occurs  in  all  parts  of  thestate,  and  upon  all  kinds  of  soil, 
but  it  prefers  a  rich,  moist  location.  It  is  an  open  spreading  tree  in  the 
field  but  in  the  forest  it  sends  up  a  clean,  straight  shaft  with  a  very 
small  head.  This  character  helps  to  make  thewhite  ash  one  of  the  valuable 
timber  trees  of  our  forests.  The  wood  is  strong,  tough,  elastic,  durable 
and  easily  worked.  It  is  manufactured  into  casings,  every  kind  of  furni- 
ture, agricultural  implements,  and  parte  of  carriages.    It  is  said  that  in 
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strength  and  elasticity  the 
white  ash  timber  from  Ver- 
mont is  BQperior  to  that 
from  moat  other  Boarcea. 
The  white  oak  and  the 
hickories  are  the  only  na- 
tive trees  which  have  a 
higher  value  for  fuel.  This 
aeh  is  recognized  by  its  com- 
pound leaves,  abont  twelve 
inches  long,  with  from  five 
to  nine  smooth,  petioled 
leaflets.  The  Sowers  appear 
before  the  leaves  and  the 
fruits  ripen  in  August  or 
September. 


BLACK  ASH.   Praxinui  nigra  Marsh. ,  F.  sambueifolia  Lamarck. 
The  black  is  ash  is  loi     " 
in  lowlands  or  swamps-  _^ 

is  often  called  the   bro  ■^// 

ash  but  this  name  is  c 

fusing  as  it  ie  also  appl  -^ 

to  the  red  ash.  This  i 
the  white  species  are 
commoner  ash  trees  of  i 
state.  They  are  easily  < 
tingnished  by  the  fact  tl 
the  leaflets  of  the  wl; 
ash  are  always  distinc 
stalked  while  the  black  1 
sessile  leaflets.  These 
seven  to  eleven  in  num 
often  forminB  a  leaf  twe 
to  sixteen  inches  long  wh 
is  smooth  and  green 
both  sides.    Black  ash  ti 

ber  is  coarser  grained  than  black  ash.  • 

is  that  of  while  ask.  It  is  ^'  "^  '""•  "  «' 

used  for  furniture  and  inside  finishings  and  in  the  mannfaclnie  of  boskets. 
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BXD  ASH.    n-ozinui  iVnntyZuantea  Marsh.,  F.  pui««een«  Lamarck. 

The  red  ash  closely 
resembleB  the  white  ash 
in  general  appearance.  It 
may  always  be  recc^nized 
however,by  looking  close- 
ly at  the  buds  in  winter 
oratthe  young  shooU  or 
petioles  in  Bummer.  These 
parts  are  velvety  with 
delicate  hairs,  and  it  is 
this  characteristic  pubes- 
cence which  suggested  the 
lAtin  name  of  the  species. 
The  flowers  and  fruits 
bear  a  general  resem- 
blance   to  those    of  the( 

white  ash.    The  red  ash  •'SD  ash 

is  used  considerably  in  i^af  mnd  fmit,  x  jj. 

manufactures  but  is  inferior  to  the  preceding  species  for  most  purposes.  It 
is  generally  distributed  along  the  shores  of  I^ke  Champlain  and  ite  ad- 
jacent waters  but  has  not  been  reported  from  other  parts  of  the  state. 

ORSEN  ASH.    Fraxituu  laneeolata  Borkh.,  F.  viridxt  Michz. 

Salient  considers  this  a 
variety  of  the  red  ash  which  it 
strongly  resembles.  The  beet 
means  of  distinguishing  the 
green  ash  from  the  red  is  by  its 
smooth  buds,  branchlets  and 
leaf-stalke.  It  takes  its  name, 
green  ash,  from  the  fact  that 
the  leaflets  are  bright  green  on 
Loth  sides,  whereas  those  of 
both  the  white  and  the  red  are 
paler  beneath.  But  these  char- 
acters show  clearly  only  in  de- 
cided fonne  and  perplexing  in- 
termediate forms  may  be  found. 
It  is  known  to  occur  sparingly 
on  the  shores  of  Lake  Cham- 
plain,  and  probably  does  not 
grow  native  elsewhere  in  the 
state. 
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BICNONIA    FAMILY 

THB     CATALPAS 

Catalpa  or  iadian-bean  trees  are  occasionally  planted  in  Vermont, 
although  they  are  not  always  hardy.  The  peculiarities  of  fruit  and  foliage 
give  them  a  somewhat  tropical  appearance.  The  leaves  are  heart-shape  and 
very  large,  six  to  twelve  inchea  long ;  the  flowers  are  one  or  two  inchea 
acroaa  and  the  cylindrical  pods  nearly  a  foot  in  length.  The  species  most 
commonly  planted  ie  the  hardy  American  catalpa  (C.  specio»a).  The  Jap- 
anese catalpa  (C  Kampferi)  is  lees  commonly  planted,  but  Mr.  F.  H.  Hora- 
tord  of  Charlotte,  who  lias  it  in  cultivation,  finds  it  to  be  hardy. 
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Betula. 

64-65 

Abies. 44 

Acer .-. 74-79 

Aeflculus 76 

Amelaochier. 68 

Apple 68 

Apricot 72 

Arbor  vitK 45 

Aeh,  black 82 

Green 83 

Red 83 

White 81 

A^pen 61 

American 61   - 

Lareetootb 52 

Quaking 61 

Balm  of  Gilead 52 

Balsam  fir 

BasBwood 

Beech 

•Blue. 

Water 

Betula. 

Bignonia  family 84 

Birch  family. 53 

Birch,  black...' 56 

Canoe 64 

Cherry 66 

European  white. 54 

Gray 54 

Paper 64 

Sweet 55 

White 54 

Yellow 55 

Boxelder 79 

Bnckeyee 76 

Buckthorn 79 

Butternut 46 

Buttonwood 66 

Carpinue 56 

Carya 47-49 

Castanea 57 

Catalpa,  Japanese 84 

Hardy  American 84 

Cedar,  red. 45 

White 45 

Celtifl 63 

Cherry,  black. 73 

Bird 72 

Choke , 73 

Sand 71 

Sour 71 

Wild 73 

Wild  red 72 


Chestnut 67 

CofCeetree,  Kentucky 74 

Cottonwood S3 

Crataegus 69-71 

Dogwood  family 80 

Striped  dogwood 76 

Elm  Mmily. 61 

Elm,  American 61 

Camperdown _ 61 

Cork 62 

English fli 

English  cork _.  61 

Bed 02 

Rock. 62 

Scotch 61 

Slippery 62 

Weeping 61 

White 61 

Fagua 67 

FraxinuB 81-83 

Gleditaia 74 

Gum,  sour 80 

Gymnocladus 74 

Hackberry 63' 

Hacmatack 41 

Haw  or  hawthorn,  dotted 70 

Euglish 69 

Loneeinne 7C 

Scarlet 69 

Hemlock 44 

Hickory,  bittemnt. 48 

Pignut. 49 

Shagbark 47 

Shellbark 47 

Hicoria. 47-49 

Hop  hornbeam 66 

Hornbeam 66 

Horse  chestnut,  European. 76 

Ironwood 66 

Ji^lans 46 

Juneberry 68 

Juniper,  red 46 

Juniperus. 46 

lAt«h 41 

Larix 41 

Itturel  family 65 

Leverwood 66 

Linden 80 

Idndeo  family 80 

Liriodendron 64 

Locust,  clammy 74 

Common 74 

Honey. 74 
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B  family 64 

Maple  familf. 74 

Maple,  aehl^ved. 7^ 

BUoIl 77 

Hard 76 

Japanese 76 

Moimtaiu 75 

Norway 75 

Bed 78 

Hock. 76 

Silver 77 

Soft 77 

Striped 76 

Sogar. 76 

Swamp. 77 

White 77 

Mountain  aeb,  American 67 

Elderleat 67 

European 66 

Oaltleat 67 

MooBewood 76 

Morua 64 

Molberry,  red 64 

White 64 

NeUletree B3 

Negundo 79 

Nyssa 80 

Oak  family. 57 

Oak,  black 60 

'  Bear. 68 

Bur 58 

Chestnut 59 

Chinquaiiin 58 

Dwarf  chinquapin 56 

Red 60 

Scarlet. 58 

Scrub 68 

Swamp  white 59 

White 59 

Yellow. 60 

Olive  family. 81 

Ostrya. 56 

Peach 72 

Pear 68 

Fepperidge 80 

Picea 42 

Pignut 49 

Pine  famil;;. 39 

Pine,  Austrian 39 

Gray _..  41 

Jack. 41 

Norway 40 

Pitch 41 


Bed 40 

Scotch 39 

Scrub 41 

White 40 

Pinus 39-41 

Planetrce  family 66 

PlatanuB 65 

Plum,  Canada. 72 

European 71 

Garden 71 

Horse 72 

Japanese 71 

Wild 72 

Poplar,  balsam 62 

Lombardy 51 

White 61 

Populus 51-6S 

Prunus 71-73 

.Pulse  family 73 

Pynis 66-68 

Quercue 68-60 

Rhamnue 79 

Robinia 74 

Rose  family 66 

Salix 49-61 

Sassafras flS 

Serviceberry 68 

Shadbush 68 

Sour  gum 80 

Spruce,  black 42 

Colorado  blue .'. 42 

Norway 42 

Red 43 

Swamp 42 

White 44 

^camore 65 

Tamarack 41    ' 

Thorn  (see  hawthorn). 

Thuya 45 

Tilia. 80 

Tsuaa 44 

Tuliptree 64 

Tupelo 80 

UlmuB 62 

Walnut  family « 

Walnut,  white 46-47 

Bitter 48 

Black 47 

Willow  family 49 

Willow,  black 50 

Crack 51 

White 60 

Yellow 60 
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BTTLLHTIN  74:    THE  HOME  FRUIT  GARDEN 
By  F.  a.  Waugh 

'-  II I  were  uked  to  wy  whit  ilDgle  uped  of  oui  economic  condition  moit 
•triklntly  and  ravorably  diilinEuiihcd  tbc  people  of  our  northern  aUteilVoni  Iboae 
ofBoatlfnotallotbercountrie*  whlcb  I  ban  tnTtTscd.  I  mmld  point  «l  once  to 
tbe  fruit  tnawblch  BO  senenlly  dircnlfr  ercry  .  ■  ,  bttn.  .  .  The  avense 
Nc*  England  .  .  .  bomeilead,  wllb  Ita  ample  apple  orchard  and  it*  dtuter  or 
pear,  cherry  and  plum  ttecaiurraundlag:  Iti  hoDte,  .  .  ,  baa  m  air  of  confort 
and  modeM  thrift  ohich  I  have  Bovhcrcclw  seen  fairly  eqaaled."~//Drri»  GniUj. 

Gnad  Isle  county  is  beginning  to  have  a  considerable  reputation  for 
fine  fruit.  Other  countiee  in  the  state  where  fruit  can  be  grown  success- 
fully are  Fnnklin,  Orleans,  (witneea  Dr.  Hoekins},  Esses,  Lamoille,  Chit- 
tenden, Washington,  Caledonia,  Addison,  Orange,  Rutland,  Windsor, 
Bennington,  and  Windham. 

Probably  every  state  in  the  union  has  seen  the  time  when  a  majority  of 
men  have  paid  that  the  country  was  not  adapted  to  fruit  growing.  In  most 
states  this  opinion  still  prevails  alongside  many  adequate  proofs  of  its  incor- 
rectners.  There  are  many  farmers  in  Vermont  who  still  epend  their  days 
in  the  error  of  thinking  that  fruit  can  not  be  succeaafully  grown  on  their 
farms. 

It  is  sate  to  say  that  any  farm  in  the  state  which  will  grow  anything 
will  grow  an  abundance  of  fruit  for  the  family  use  if  reasonable  attention  is 
given  to  it.  It  is  certainly  a  shame  for  a  familr  to  hve  on  a  farm  year  after 
year  without  what  fniit  is  needed  for  the  table.  What  do  such  families 
live  on  the  farm  for,  anyway  7  It  can't  be  for  their  health,  for  such  fami- 
lies seldom  present  a  robuat  appearance.     Why  is  it? 

The  large  majority  of  farmers  unaccoantably  do  not  grow  fruit  enough 
to  supply  their  own  families,  thoi^h  most  Farmers  make  some  effort  to  grow 
more  or  less  fruit  for  home  use.  There  are  very  few  who  intend  to  go  with- 
out entirely.  A  few  auggestiona  regarding  the  management  of  the  home 
fruit  garden  may  prove  acceptable  to  those  who  want  to  do  better. 

I.  THE  BEGINNING 
Qwice  of  location. — The  home  fruit  garden  should  he  near  the  house, 
for  the  convenience  of  the  family,  and  not  too  near  the  road,  for  the  con* 
venienceof  the  public.  It  should  be  of  reasonable  size.  On  most  farms  it 
ought  to  comprise  at  least  one  acre.  It  should  be  located  on  the  best  land 
available.  The  soil  should  be  not  only  rich, but  deep,  well  drained  and  easily 
worked.  Deep  soil  and  good  drainage  are  more  important  than  fertility.  A 
looBe.gravelly  subsoil  covered  with  a  heavy  sandy  loam  which  does  not  hake 
makes  an  ideal  situation  for  a  fruit  garden.    A  slope  to  the  east  is  probably 
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beat,  though  this  matter  ie  not  of  first  importance.  Slightly  eloping  land 
ie  better  than  perfectly  level  land.  The  fmitgarden  should  not  come  at 
the  bottom  of  a  slope,  and  especially  not  in  a  pocket  of  lov  land. 

The  fruit  plantation  ought  to  be  protected  by  windbreaks  on  the  north 
and  the  south.  However,  if  the  land  slopes,  care  should  be  taken  not  to 
have  the  windbreak  too  dense  on  the  lower  side,  as  it  keeps  the  cold  air 
from  running  off.  The  most  convenient  material  for  a  windbreak  is  usu- 
ally the  native  arbor  vitee — usually  miscalled  whit«  cedar.  Spmces  or 
pines  make  good  windbreaks  in  some  cases.  A  belt  of  deciduous  trees  or 
natural  forest  often  ee^^-e8  this  purpose  admirftbly,  but  is  more  apt  to  be 
the  barborii^  place  of  insects,  eepecially  tent  caterpillars. 

Preparation  of  Oie  (ttii— Before  fniit  trees  are  Bet  out  the  soil  should 
have  thorough  preparation.  It  should  be  remembered  that  the  crop  is  to 
stay  on  the  ground  for  years  to  come,  and  also  that  the  roots  of  fruit  trees 
reach  deep  into  the  soil.  The  ground  should  be  plowed  just  as  deeply  as 
possible.  If  the  subsoil  wilt  admit  of  it,  subsoiling  will  be  worth  while- 
Persons  who  are  anxious  to  grow  the  very  best  of  fruit  will  sometimes 
find  it  practicable  to  trench  small  parts  of  the  garden.  The  soil  and  the 
subsoil  should  be  in  the  very  best  of  mechanical  condition  before  the  trees 
are  set.  A  shortage  of  plant  food  may  be  made  good  later,  but  insufficient 
opening  of  the  soil  cannot  be  easily  remedied. 

Drainage  is  of  much  importance.  The  deep  loosening  of  the  soil  is 
valuable  largely  in  assisting  the  land  to  rid  itself  of  superfluous  water ;  and 
a  piece  of  land  which  drains  well  is  one  which  also  holds  moisture  well 
during  drought-  lAnd  which  requires  surface  ditches  for  drainage  will 
not  do  for  fruit,  but  sometimes  land  which  is  naturally  very  wet  can  be 
drained  with  tile  in  such  a  way  as  to  be  second  to  none  other  for  fruit. 


II,    THE  PLANTING 

tfowlogairreiandpUiTilt.^The  tree  agent  is  an  unnecessary  evil.  He 
has  done  much  good  in  the  land  by  selling  trees  and  plants  to  hundreds  of 
persons  who  would  never  have  bought  without  his  importunities ;  but  any 
man  who  can  read  can  do  much  better  without  the  tree  agent.  That  is,  he 
can  do  better  providing  he  will  buy  the  same  number  of  trees  without  per- 
suasion. Most  men  let  matters  drift  when  left  to  themselves,  and  would 
never  order  a  tree  in  the  world  if  they  were  not  urged  and  exhorted  to. 

Every  good  agricultural  paper  carries  the  advertisements  of  several  re- 
putable nurseries.  Tlie  experiment  station  sometimes  directs  inquirers  to 
con^-enient  and  reliable    nurserymen.    From    these    firms  trees  can  be 
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bought  direct  at  pric«B  usually  less  than  half  what  the  ai^nt  ie  forced  to 
charge.  Better  trees  are  alBOBecured.  First  class  apple  treea  can  be  bought 
of  nurseries  at  lo  to  25  cents  apiece.  In  quantities  they  can  be  bought  for 
less.  Pear  trees  cost  a  little  more  ;  plum  trees  about  the  same ;  grape  vines 
a  little  less. 

All  sorts  of  fruit  trees  and  bushes  may  be  set  either  in  fall  or  spring; 
but  spring  setting  is  generally  to  be  advised  for  this  state,  especially  for  be- 
ginners- The  trees  should  be  ordered  delivered  at  planting  time,  which 
comes  here  during  April. 

When  the  stock  is  received  it  should  be  set  as  soon  as  possible.  In 
case  it  cannot  be  set  at  once  ttie  root  ends  of  the  trees  should  be  buried 
in  a  trench  under  soil  sufficiently  deep  to  keep  them  from  drying  out. 
dmall  batches  of  plants,  if  well  wrapped,  can  of  I  en  be  held  for  a  few  days 
in  an  ice  liouae  to  good  advantage. 

When  the  trees  are  ready  to  set  the  tops  should  be  trimmed  slightly, 
all  broken  limbs  being  taken  off  and  the  head  balanced  up  to  a  comely  and 
aymmetrical  shape.  All  broken  roots  should  likewise  be  removed.  Holes 
should  be  prepared  considerably  larger  than  what  is  necessary  to  receive 
theroots.  Apple  tre«s  usually  shonld  have  holes  made  forthem  two  feet 
across  and  sixteen  inches  deep, — other  trees  and  plants  in  proportion. 

When  lai^  plantations  are  set  care  should  be  taken  to  mix  varieties 
more  or  less  ;  and  in  small  gardens  one  or  two  plants  of  a  single  variety 
should  not  be  set  alone.  This  is  especially  true  of  pears  and  plums,  of 
which  there  should  always  be  two  or  three  varieties  blooming  at  the  same 
time  to  insure  cross-pollination.' 

It  is  usually  best  to  adopt  some  unit  of  distance  for  a  small  home  gar- 
den, and  make  all  the  tree  and  plant  rows'matoh.  This  facilitates  cultiva- 
tion. A  convenient  unit  is  the  rod.  Plum,  pear,  and  cherry  trees  may  be 
set  a  rod  apart ;  apple  trees  two  rods  ;  grape  vines  a  half  rod ;  currant  and 
gooseberry  bushes  a  third  or  a  fourth  of  a  rod  apart.  If  this  plan  is  not 
thought  feasible,  the  following  table  of  distances  for  planting  may  be  of  use: 


U  subject  iB  dlKDIsed  mDia  rully  in  Bulktiusj  mod  In 
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DISTANCES   APART   FOB   PLANTIHO 

Apples ij-Wfe 

Pears 20- 

Plums 15-20    ' 

Sour  cheiriefl 15-20    ' 

Blackberries .4  i  6  to  Q  x  8 

Supbenies 3  x  5  to  3  z  8 

Curnnta *  x  5  to  4  x  6 

Gooaeberriea 4  x  5  to  4  z  6 

Grapes 6  X  lOto  8  zl2 

StrawberrieB 1  x  3  to  I  z  4    ' 

VarUtia  for  planUng. — A  man  should  always  plant  the  varieties  he 
liltea  best.  This  is  especially  true  in  starting  a  home  fruit  garden.  In  the 
home  orchard  there  should  be  found  all  the  family  favorites.  Some  folks 
like  Pound  Sweets ;  others  have  a  special  fancy  for  Northern  Spy  ;  or  some 
member  of  the  family  thinks  that  Blue  Pearmaiiiis  the  finest  apple  that 
evergrew.  Similar  preferences  are  to  ba  foand  with  other  fruits ;  and  all 
these  should  be  carefully  retarded  In  making  the  selection  forthehome 
garden. 

Beyond  this  point  itis  more  or  less  risky  for  one  man  to  recommend 
varieties  to  another.  In  the  following  lists,  which  are  neoeesarily  very 
brief,  some  of  the  best  varieties  are  mentioned  which  arc  known  to  loceeed 
in  this  state.  Usually  more  varietiea  are  named  than  any  one  family  wll! 
care  to  plant.  This  is  done  eo  as  to  leai'c  some  room  for  selection.  Varie* 
ties  are  generally  named  in  theorder  of  the  author's  preference. 

Applet. — In  the  Champlain  and  Connecticut  valleys,  and  the  soutliem 
partof  the  state,  the  following  varieties  succeed  ; 


Summer 

Early  Harvest 
Primate 


Aulumn 

Porter 
Oldenburg 

Gravenstein 
Fame  use 

Mcintosh 


Winter 

King 

Spitzenburgh 

Spy 

Rhode  Island  Greening 

Baldwin 

Arctic 

Golden  Russet 

Hubbardslon 

Seek-no-further 

Belleflower 

Tolman  (sweet) 
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For  the  colder  parts  of  the  Btate  the  Eot lowing;  varieties  are  recommend  - 


Yellow  Transparent 
Red  Astrachan 


Oldenburg 

LoDKfietd 

Wealthy 

Fatneuee 

Mcintosh 


Winter 
Scott  Winter 
Fewaukee 
Arctic 
Wagener 


Peart. — In  most  parts  of  the  state,  excepting  otily  the  colder  and  more 
exposed  situations,  pears  may  be  grown  successfully.  Even  in  the  coldest 
spotB  some  of  the  Russian  varieties  will  grow  and  fruit,  but  none  of  them 
can  be  freely  recommended  for  the  home  garden.  The  following  varieties 
are  best  adapted  to  Vermont :  Vermont  Beauty,  Flemish  Beauty,  Beitrre 
d'Anjou,  Winter  Nelia,  Onond^a,  Tyson,  Lawrence,  and  Sheldon.  Others 
which  succeed  in  many  gardens  are  Duchease  d'Angoiileme,  Bartlett,  Buff- 
um,  Seclcel,  and  Louise  Bonne  de  Jersey. 

Pium».— This  delicious  fruit,  which  is  excellent  fresh,  canned,  or  pre- 
served, should  be'more  generally  and  abundantly  grown  in  home  gardens. 
There  are  literally  hundreds  of  good  varieties  which  can  be  grown  in  most 
parts  of  the  state.  The  following  lists  are  hardly  more  than  «iiggeative-' 
For  the  warmer  localities  the  following  sorts  are  good :  Burbank,  Lombard, 
Abundance,  Bavay — takii^  the  place  of  Green  Gage — Cbabot,  Fond,  Golden 
Drop,  Grand  Duke,  Wildgoose  and  Wayland.  For  the  colder  parts  of  the 
state  the  following  sorts  may  be  chosen:  Stoddard,  Hawkeye,  Quaker, 
Aitkin,  Surprise,  Cheney,  Desoto,  Forest  Garden,  Wolf,  Wyant,  Weaver. 
All  these  are  as  hardy  as  sugar  maple  trees,  and  can  be  planted  anywhere. 

CherrUt. — Only  the  sour  cherries  succeed  in  Vermont.  The  following 
varieties  have  proved  entirely  satisfactory,  and  two  or  three  of  them  should 
be  found  on  every  farm  :  Morello,  Montmorency,  Brusseler  Braun,  Bessa- 
rabian,  Early  Richmond.' 

Orapci. — This  delicious  fruit  is  unfortunately  almost  unknown  on  ^'er- 
mont  farms.  Yet  it  can  be  grown  with  fair'success  anywhere  in  the  state 
by  choosing  proper  t-arieties  and  giving  a  tittle  attention  to  methods  of 
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growing.'  About  the  only  variety  which  will  ripen  well  in  Newport  and 
eimilarlr  cold  localitiee  is  Green  Mountain  (or  Winchell).  At. Burlington 
the  Concord  will  ripen  well  abont  one  year  out  of  three,  and  will  get  ita 
color  about  four  years  out  of  five.  Varieties  earlier  than  Concord  can  be 
planted  with  gome  confidence  in  all  parts  of  the  state  having  a  season  eimi- 
lar  to  that  at  Burlington.  The  experiment  station  has  given  special  recom- 
mendation to  the  following  :  Black, — Moore  Early,  Worden  ;  Red, — Mover, 
Brighton,  Wyoming ;  White, — Green  Mountain. 

As  a  wcond  choice  the  following  varieties  may  be  mentioned :  Black, — 
Concord,  Merrimac ;  Aid, -Brilliant,  Delaware,  Salem,  Vergennea ;  ITAite,- 
Diamond  (Moore'a),  Niagara. 

£fcicit6frriM-— Several  varieties  of  blackberries  have  been  tested  at  the 
elation,  of  which  Ancient  Briton  has  uniformly  succeeded  best.  Other 
varieties  have  proved  better  in  other  parts  of  the  etat«,  however,  and  with 
other  growers.  The  following  may  be  named  as  good,  reliable  sorts :  Aga- 
warn,  Snyder,  Taylor,  and  Early  Harvest. 

iioipfinrie*.— The  moat  siiccesaful  red  raspberry  in  this  eecUon  is,  with- 
out exception,  the  Cuthbert.  Other  varieties  which  have  dope  well  ate 
Marlboro,  Shaffer  and  Colimibian. 

The  black  raapberriafl  are  not  so  generally  grown,  but  are  equally  tndis- 
peneable  for  the  home  garden.  Probably  the  best  varieties  are  the  follow- 
ing :  Palmer,  Kansas.  Gregg,  Souh^an,  Tyler  and  Older. 

CuTranlt. — Cherry,  Victoria,  and  Versailles  are  the  best  red  cDrrants ; 
and  red  currants  are  what  most  folks  want.  White  currants  are  deurable 
for  dessert.use.    White  Imperial  or  White  Grape  may  be  chosen. 

Qootebnrriet. — Downing  is  the  standard  American  gooseberry,  though 
some  of  the  newer  varieties,  like  Red  Jacket,  Champion,  and  Pearl  are 
worth  trying. 

&ravAitrritt. — There  is  a  long  list  of  strawberries  to  choose  from,  and 
the  selection  of  varieties  for  home  use  is  more  a  matter  of  personal  taste  and 
less  a  question  of  which  will  succeed  best  than  with  most  other  fruits. 
Among  those  which  are  favorites  in  this  state  may  be  mentioned  the  follow- 
ing:   Glen  Mary,  Warfleld,  Clyde,  Crescent,  Bubach.' 


I  Consult  bulletin  61,  "  Home  Croira  Grapes  In  Vennoal." 
1  tit.    A.   A.  Halladay,  an  aspcrleaeed.  (tiavbctTr  gnma  of  Bellowi  F 
mendaOknMaiy.  Wm.  Bell,  CIrdc.  Teancuee  ProliBc,  Bl*iel.  Gnrdvllle.  I 

WarBeld.  Id  this  order. 
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III.    THE  TENDING 

Qtdtivation. — There  is  a  skdly  incorrect  notion  abroad  to  tbe  eitect  that 
an  orchard  does  not  need  cultivation.  Fruit  trees  should  be  as  well  tended 
as  any  other  crop  on  the  farm  ;  and  if  they  are  better  tended  they  will 
amply  repay  their  owner,  It  is  true  that  pear  trees  may  be  over-cultivated, 
and  that  cherry  trees  do  not  require  the  Hame  stimulation  which  many 
other  farm  crops  do  ;  but  in  general  it  may  be  said  that  the  very  best  of 
cnltivstion,  and  nothing  less,  is  what  pays  in  the  fruit  garden. 

It  is  now  pretty  well  settled  that  the  best  management  for  orchard 
ground  is  to  plow  it  early  in  the  spring,  as  soon  as  it  is  dry  enough  to  work 
well,  to  give  it  frequent  surface  cultivation  from  that  time  till  the  middle  of 
July,  and  then  either  to  "  lay  it  by"  or  sow  it  with  a  cover  crop. 

With  r^ard  to  the  Srst  plowing  it  may  be  remarked  that  the  plow 
should  be  sent  down  to  a  good  depth.  If  this  treatment  is  begun  when  the 
trees  are  flrat  planted  there  will  be  no  large  roots  formed  near  the  Burface 
where  they  can  interfere  with  the  plow.  If  the  orchard  Isold  and  the 
roota  are  near  the  surface  it  will  do  no  hurt  to  cut  a  few  each  year  till  the 
Upper  soil  is  open  and  free  for  the  passage  of  the  plowshare.  The  trees 
should  also  be  pruned  in  sacb  a  manner  aa  to  allow  tbe  plow  to  come  up 
close  to  them.  This  can  be  done  and  still  have  lower  beads  than  many 
Vermont  farmers  give  their  apple  trees.  ( In  the  opinion  of  the  writer,  tbe 
first  branches  of  an  apple  tree  should  leave  the  tnink  at  from  three  to  five 
feet  from  the  ground  ;  not  more). 

The  successive  cultivations  in  the  orchard  and  fruit  garden  during  the 
summer  should  follow  one  another  at  intervals  of  ten  days  to  two  weeks,  or 
oftener  if  tbe  weather  is  dry.  A  sharp  liu'row,  or  a  apring-tootb  harrow, 
or  a  light  corn  cultivator  may  be  used.  The  object  of  this  work  is  to  keep 
tbe  surface  thoroughly  pulverized,  and  thus  to  prevent  the  soil  from  drying 
out. 

The  cover  crop  mentioned  above  should  be  sown  aa  soon  after  the  tenth 
of  July  as  can  be  done,  observing  that  the  surface  soil  is  freshly  tilled  and 
that  the  seed  is  put  on  just  before  or  after  a  good  rain  if  possible.  A  favor- 
ite cover  crop  in  this  country  is  peas  and  buckwheat.  These  should  be 
mixed  and  sowed  at  tbe  rate  of  about  two  bushels  each  to  the  acre.  Mam- 
moth clover  is  probably  a  better  cover  crop  than  peas  and  buckwheat.  It 
should  be  sowed  heavily  in  the  same  way.  Vetch,  oats,  winter  rye,  and 
other  plants  have  been  recommended  and  more  or  teas  used.  The  legiimiD- 
ous— nitrogen-gathering — plants  are  test ;  but  anything  which  will  make  a 
mat  of  herbage,  keep  down  tlie  weeds,  hold  the  snow  during  winter,  and 
furnish  a  quantity  of  vegetable  matt«r  to  plow  under  in  the  spring,  serves 
the  purpose  of  a  cover  crop. 
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Fertilization. — The  garden  Bbould  be  made  rich  in  plant  food.  The  best 
way  to  do  this  ie  to  be  liberal  with  dreBsingS  of  barnyard  manure.  Caution 
ne«de  to  be  exercised  with  pear  treeB,  which  are  easily  over-fed.  Cherry 
trees  need  only  a  email  amount  of  fertilizer,  and  Japanese plumB  should  not 
be  unduly  forced  by  too  much  feeding.  Most  trees  and  fruit  bushes,  how- 
ever, give  best  results  when  liberally  supplied  with  manure. 

Pruning. — Each  kind  of  tree  needs  its  special  kind  of  pruning ;  and 
there  are  so  many  things  to  be  considered  that  an  entire  book  would  be  re- 
quired to  sive  satisfactory  directions.  The  beat  that  can  be  said  ie  that  com- 
mon sense  needs  to  be  used  in  this  sort  of  work,  and  that  no  amount  of  in- 
struction will  take  the  place  of  it.  Apple  and  pear  trees  should  be  pruned 
to  keep  the  heads  open.  Plum  trees  should  be  pruned  to  keep  out  the 
black-knot ;  and  some  of  the  Japanese  varieties  need  frequent  cutting  back. 
Cherry  trees  should  not  be  pruned  unless  branches  are  broken  or  interfering! 
Pnming  grape  vines  is  an  art  by  itself-  Brief  directions  are  given  in  our 
bulletin  62.  Blackberries,  raspberries,  and  other  bush  fruits  should  be 
pruned  by  the  removal  of  old  dead  stalks  early  each  spring.  All  pruning 
can  best  be  done  very  early  in  spring,  after  the  worst  of  the  winter  is  over 
but  before  the  sap  starts. 

WinUr  proleclion. — We  find  it  a  good  plan  to  bank  up  fruit  trees  to  the 
height  of  eight  to  twelve  inches  in  the  fall.  This  prevents  water  settling 
about  the  roots,  and  saves  much  damage  from  mice.  Urape  vines  are  best 
taken  off  the  trellises  and  laid  on  the  ground  with  a  few  evergreen  branches 
thrown  over  them.  This  will  catch  the  snow  and  keep  the  buds  from  kill-  ' 
ing  by  freezing  during  the  winter.  Rtrawberries  are  usually  best  cared  for 
when  lightly  mulched  in  the  fall,  though  this  does  not  een-e  on  all  soils. 
Every  man  must  be  guided  chiefly  by  his  own  experience  in  this  matter. 
Other  fruit  plants  will  usually  take  care  of  themselves  through  the  winter ; 
but  care  should  be  taken  that  heavy  drifts  of  snow  do  not  form  on  the  berry 
patches  or  the  canes  are  apt  to  be  badly  broken  down  when  the  snow  melts. 

Dittaut  and  intectn. — A  fruit  garden  which  is  well  cared  for  will  usually 
not  Buffer  materially  from  insects  and  diseases.  There  are,  however,  several 
of  each  always  ready  to  make  an  invasion  the  moment  the  farmer's  industry 
is  in  the  least  relaxed.  Often  insects  and  fungi  get  a  start  in  spite  of  all  that 
can  be  done.  Well  directed  spraying,  which  is  not  a  difficult  or  expensive  un- 
dertaking, will  prevent  the  ravages  of  most  insects  as  well  as  of  most  fungi. 
The  treatment  of  these  various  pests  has  been  very  thoroughly  studied  by 
the  experiment  station  ;  and  we  are  able  to  give  useful  advice  in  nearly  all 
cases  where  we  are  consulted.  The  station  has  publielied  many  reports  and 
bulletins  on  these  subjects,  and  they  may  be  consulted  on  occasion. 

.itking  qiitftiom. — There  are  usually  a  few  well-informed  fruit  growers 
in  every  neighborhood,— those  who  haw  a  taste  for  gardening  rather  than 
for  grain  or  dairy  fanning.    The  general  farmer  who  keeps  a  fruit  garden 
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only  for  the  benefit  of  his  family,  will  do  well  to  consult  hia  horticultural 
neighbors  as  often  as  possible.  All  the  agricultural  papers  give  considerable 
attention  to  horticultural  matters,  and  are  always  ready  to  answer  questions 
which  are  sent  to  them.  Many  of  these  papers  employ  the  best  experts  in 
the  country  to  answer  these  questions,  and  the  former  who  is  in  doubt  about 
any  practical  matter  will  do  well  to  consult  them.  The  experiment  station 
feels  itself  in  duty  bound  to  answer  every  reasonable  horticultural  question 
sent  it,  as  far  as  falls  within  the  knowledge  of  ite  officers  ;  and  those  who 
do  not  find  in  this  little  pamphlet  the  information  they  require  should 
address  their  inquiries  to 

Experiment  Station, 

Burlington,  Vt. 
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